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ERRATUM 
IMPORTANT NOTICE 


\ typographical error occurred in the article by Dr. R. 1. Harris, Dr. H. S. 
Coulthard, and Dr. F. P. Dewar, published in the April issue. The third para- 
graph on page 284 should be deleted and the following paragraph should be 
pasted in position in your copy of the April 1952 issue. 


Group Il: No bacilli after streptomycin treatment. Of course many patients became 
free of tubercle bacilli as the result of treatment by streptomycin. In such cases no ma- 
terial was available to test for resistant forms at the termination of treatment. If any of 
these patients did harbor resistant bacilli, the clinical outcome did not appear to be im- 
paired, as most of the lesions ended by healing. There were forty-one of these patients with 
“converted” lesions, representing 34.7 per cent. of the entire group. Five of these patients 
started with resistant bacilli carried over from previous sanatorium treatment, and yet 
the bacilli disappeared during streptomycin treatment. 
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countries of the world. 
Manuscripts offered for publication in the American Volume should be sent to the Editor, The Journal of 
Bone and Joint Surgery, 8 The Fenway, Boston 15, Massachusetts. 
Manuscripts submitted for publication in the British Volume should be sent to the Editor, The Journal 
of Bone and Joint Surgery, 82 Portland Place, London, W. 1, England. 


Instructions to Contributors to American Volume 


All articles are acknowledgea as soon as received, and a reply is sent as to their disposition as soon as 


possible after that date. Since the manuscripts are read by members of the Board of Associate Editors and 


often are discussed at the meetings of the Board, there may be unavoidable delay. 
Articles are accepted only with the understanding that they are contributions exclusively to this Journal. 


Vanuseripts 
All] manuscripts should be typewritten, with double spacing and good margins. The original should be 

submitted, the author keeping a copy, as the original of an accepted article will not be returned. 

Figures under 100 should be written out, except when used for percentage or degrees, or where decimals 


are involved 
When direct quotations are used, they should include the exact page numbers on which they appeared in 


the book or article from which they were taken. j 
| A list of legends for the illustrations should be included. 
The bibliography should include only references mentioned in the text. It should be double spaced and 


{ arranged alphabetically, and the following forms used: 
teference to an article: author’s name and initials, title of the article, name of periodical, volume number, 


| inclusive pages, and year of publication. 
’ Reference to a book: name of author and initials, title of book, edition number, city of publication, 


ry publisher, and year of publication. 
Accuracy in the preparation of bibliographies will save much time and correspondence. 


[llustrations 
Careful consideration must be given to the number of illustrations accepted with each article. It is seldom 


necessary to republish illustrations. 

Good illustrations in The Journal are only possible from good copy. Black and white glossy prints of 
photographs should be furnished. Direct-contaet glossy prints from the original roentgenograms should be 
subrnitted. These usually reproduce more satisfactorily than do prints from secondary negatives. 


The magnification of all photomicrographs should be given. 

Original drawings should be furnished; photographs of drawings do not reproduce well. If there is print- 
ing on the drawings, it should be large enough to be readable after the necessary reduction. 

All drawings and lettering on prints should be done in black India ink. Dates, initials, et cetera, should 
be included in legends rather than inscribed on the face of the prints. Charts should be done in black India 
ink and the originals should be submitted, rather than photographs of the charts. 

Prints should be submitted either unmounted or mounted with rubber cement. Many illustrations have 
to be discarded because they are defaced with paste or glue. 

All illustrations should be numbered, the top plainly indicated, and the author’s name written on the 
back of each. 

If it is necessary to reproduce an illustration which has appeared elsewhere, full information should be 
given as to the previous publication, with a statement as to whether or not permission has been obtained to 


reproduce the illustration. 


Copyright 

Material appearing in The Journal is covered by copyright; but, as a general rule, no objection will be 
made to the reproduction in reputable medical journals of anything in these pages, provided that permission 
has first been obtained from The Journal and that proper acknowledgment is made. 


Original Articles 
Papers will be accepted only for exclusive publication in this Journal. The American Orthopaedic As- 
sociation does not officially endorse the opinions presented in the different papers published in this Journal. 


Articles and their illustrations become the property of The Journal, 


7 
| 
: 
| 
q 
q 
= 


TABLE OF CONTENTS 


(Continued from page 1) 


Iliopsoas Transfer for Weakness of the Hip Abductors. A Preliminary Report. 
By W. T. Mustard, M.D., Toronto, Ontario, Canada 
Comminuted Fractures of the Distal End of the Radius Treated by Ulnar Pinning. 
By Anthony F. DePalma, M.D., Philadelphia, Pennsylvania 
Dislocation of the Tibiotalar Joint Without Fracture. An Unusual Ski Injury. 
By Marwell P. Fonda, .D., Los Angeles, California . 
Failure of Cortisone to Delay or to Prevent the Healing of Fractures in Rats. 
By J. Albert Key, M.12., and Richard T. Odell, M.D., St. Louis, Missouri, and Lieutenant Colonel 
Lloyd W. Taylor, Medical Corps, United States Army. . . 
Congenital Absence of the Odontoid Process. A Case Report. 
By George Miyakawa, M.D., Charleston, West. Virginia 
Rupture and Hernia of the Tibialis Anterior Muscle. 
By Tage Holund, M.D., Randers, Denmark 
The Infant's Persistent Thumb-Clutched Hand. 
By J. Warren White, M.D., and William E. Jensen, M.D., Honolulu, Hawaii 
Chondromalacia Fabellae. 
By Raphael R. Goldenberg, M.D., and Eugene L. Wild, M.D., Paterson, New Jersey 
Periosteal Chondroma. A Distinctive Benign Cartilage Tumor. 
By Louis Lichtenstein, M.D., and John E. Hall, M.D., Los Angeles, California 
Rupture of the Extensor Digitorum Communis Tendons Following Severely Deforming Fractures 
about the Wrist. 
By Herman Gladstone, M.D., New York, N. Y. 
Some Histophysiological Problems Peculiar to Calcified Tissues. 
By Arthur W. Ham, M.B., Toronto, Ontario, Canada 
Osteotomes for Spine Fusions, 
By Mack L. Clayton, M.D., Boston, Massachusetts 


An Improved Apparatus for Cervical-Spine Traction. 

By Edward K, Blasdel, M.D., Berkeley, California 
Above-the-Knee Suction-Socket Prosthesis. 

By Odon F. von Werssowetz, M.D., Nashville, Tennessee 


An Instrument for the Extraction of Bone Screws. 
By Colonel Charles H. Bramlitt, Medical Corps, United States Air Force, and William L. Burkhardt, 


M.D., Randolph Field, Texas... . .. 

Venous Thrombosis as It Applies to Orthopaedic Patients. 
By Alton Ochsner, M.D.; Paul T. DeCamp, M.D.; and Rudolph M. Landry, M.D., New Orleans, 

Frederick A. Jostes. ; 745 
Dallas Burton Phemister 746 
News Notes. 748 
Book Reviews 751 


Subscription Rates for 1952 
AMERICAN AND BRITISH VOLUMES—Combination price $18.00 or £5.00.0 
American Volume, $10.00 or £3.00.0 British Volume, £3.00.0 or $10.00 
Published January, April, July, October Published February, May, August, November 
All subscription rates include postage 
Checks should be made payable to The Journal of Bone and Joint Surgery. 


Microfilms of the American Volumes are available to regular subscribers through 
University Microfilms, 313 North First Street, Ann Arbor, Michigan. 


THE JOURNAL OF BONE AND JOINT SURGERY 
American Office British Office 
8 The Fenway, Boston 15, Massachusetts, U.S.A. 82 Portland Place, London, W. 1, England 


bale 
PAGE 
647 
651 
662 
665 
676 
678 
680 
| 
i 
691 
2 
69S 
701 
728 
731 
is 
3 


NO! SLINIT 
440 
AT3INDINGO LNIOd 


3YNSS 


Vigil 


NOILVLOY SLINWID 
¥3LN3D 430 
LNIOd 


' FTOSNW WON4 
| NOILWINONY 


OL 


S61L 40 am 
NOLLVWYOANI WOd 


Nid AYVYTINGIN TWWSY3AINN 3HI 


YO4 SNIid 


6 
=JONVIYWA 

F-Nid 40 


39"v7) 


‘YNW3 4 


Nid 


In answering advertisements, please mention The Journal of Bone and Joint Surgery. 


| 
~¢ 
— 
! 
25 
9» 
¢ 
w 
3% 
4 
39 
4 & 
2 : 
2 
| 
on 
me 
oO 
° “sg 
~ 3 
| 
A 
<= | 
| | 
= 
— 
— J 


(.0! O1,8 HLON31) 


Vigil 


VISiL 


ABC 20 am 
404 
NOLLWWYO4NI WOd 


SNY3SWNH 


Nid AYVYTINGIN WWSY3AINN 3HL 


YOs SNid TWNGIAIGNI 


OO'VS, SNId6 

8-SHLON3I 

2-Nid JO 


(sass) 


Nid AdVTINGaw 


In answering advertisements, please mention The Journal of Bone and Joint Surgery. 


x 
« 
5 
x = 
uJ 
(ory 
= < 
=f 9 
ra) 
i 
mm” 
os 
i 
= 
ne 
| 
5 


STWNGIAIOGNI NI NOAIYSS 3HL 404 
YNW3S YVTAGNODVYEdNS YOs OS IV 


NOLLVAWOINI 


Nid AYVY TINGSN TWSY3AINN 3HL 


YO4 SNIid TWNGIAIONI 


2—JONWIYWA HLON3I 

01 -SHLON31 
$-=Nid 4O 


YNW3S B’SNY3SWNH ‘VIGIL 


4O J IYNV 


‘SNiavy 


Jive 


VN 1N-SNIdVY Nid 


In answering advertisements, please mention The Journal of Bone and Joint Surgery. 


| 
| %, 
| 
| | O 
4 
: 
Liew 
i oO Jo 
q 
3 
on 
WJ ho 
2 
aa wo 
vo 
6 


204 


Nid TING3INW TWSY3BAINN 3HL 


Nid NNVW3NIZLS HLIM 


ONITNYG AB ALIAVD BIDIAWID 


ae 3¢ 28 32 


002, 
LN3W39V1d3e YOs SNid TWNGIAION! 
00°92, SNid €1 TINS 


HLON3T 
OL 
40 


S3NOQ TIWNS 


Nid 


In answering advertisements, please mention The Journal of Bone and Joint Surgery. 


_— < 
= 
é od 
| 
onus 
on 
7 


Intramedullary Nailing Device 


which provides full traction, flexion, abduction and ad- 


duction facilities plus unobstructed radiographic approach 


... 4a featured accessory of the 


“American” ALBEE-COMPER 
FRACTURE and ORTHOPEDIC TABLE 


These advantages 

will aid you clinically — 

Patient is held securely in unilateral 
position. 


Traction is available for old fractures 


as may be indicated. 

Stabilizes leg and holds it in traction, 
Speeds and simplifies posturing . . . 
virtually a horizontal rather than a 


vertical perineal post. 


WRITE DEPT, SF-7 for detailed information 
AMERICAN STERILIZER COMPANY 


Erie, Pennsylvania 


Adducting offending extremity, the proximal fragment is exposed 
for driving the nail (or guide wire) retrograde. 


DESIGNERS AND MANUFACTURERS OF SURGICAL STERILIZERS, TABLES AND LIGHTS 
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Patients undergoing the stress of noms, 
surgery, severe infections, mecical of sum 
gical convalescence oftcn need reserves 
of strength to meet the increased demand 
of adrenal cortical output. 


To give swrengthening stcroids by intra- 
venous, intramuscular or subcutaneous 


injection 


Upjohn research study of the adrenal cortex 
and its hormones has contributed and seeks 
te contribute further to the use of cortical 
steroids in medical practice. 


Each cc. of Upjohn Adrenal Cortex Extract 
contains the biological activity equivalent to 
0.1 mg. of 17-hydroxycorticosterone, as stand- 
ardized by the Rat LiverGlycogen Deposi- 
tion, test... Aleohol 10%. 


Supplied in Wee. and 50 oc. vials, 


for medicine... produced with care... designed for health 


THE UPJOHN EAL MICHIGAN 


‘ 
| 
| 
| 

¢ 

££ al 
JTC hn AGI Cild. Bud ACL 
: Ly 
arch 


new convenience 


in broad-spectrum therapy 


Easily swallowed, sugar-coated Terramycin 
Tablets introduce new flexibility in prolonged 
courses of administration and are particularly 
suited to effective, well tolerated therapy among 
patients preferring tablets to other oral forms. 
Supplied: 250 mg. tablets, bottles of 16 and 100; 
100 mg. and 50 mg. tablets, bottles of 25 and 100. 


ANTIBIOTIC DIVISION, CHAS. PFIZER ®# CO., INC. 
Brooklyn 6, N.Y. 
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ERYSTALLINE 


o 


PENICILLIN 

DIHYDROSTREPTOMYCIN 
COMB otic 
BACITRACIN 

POLYMYXIN- 


— 
WORLD'S LARGEST PRODUCER OF ANTIB. 


IMPORTANT DEVELOPMENTS IN... 


AL APPLIA 
FOR THE ORTHOPEDIC SURGEON 


® 


Keeping in step with the requirements 
and techniques of the nation’s foremost 
surgeons are these three of the newer 
_ items in the extensive line of Vitallium 
Surgical Appliances. Each has been de- 
signed by the initiating surgeon to serve 
a definite need. 


COAPTATION PLATES Venable Type 


The Coaptation plates are used to impact 
the fracture ends forcefully and hold 
them firmly impacted. Such impacted co- 
aptation facilitates uninterrupted blood 
supply to the traumatized bone cells and 


promotes early bone healing without 
excessive callus formation. 
The Coaptor is a necessary tool in the 


application of these plates. Plates are avail- 
able in seven lengths of 2'2 to G inches. 


KNEE PLATES Wright Type 
‘ These acute-angled blade-plates are 
useful for fractures about the knee, 
especially supra-condylar fractures, “T” 
fractures, tibial plateau fractures and 
t distal spiral fractures of the femur. The 
. fe} blade section is driven into the condylar 

area and the plate screwed to the femur 
or tibia for a simple, effective fixation. 


SPLINES Bosworth Type @ 


In 8” (adult) and 5” (children) sizes for geometric 
osteotomies of the hip. The sharp end is driven 
through the trochanter into the head of the femur 
and the spline is attached to the shaft, unbent, in a 
direct vertical weight bearing position. In 3” size 
for fractures of the surgical neck of the humerus 
and tor humeral osteotomies. The spline is bent to 
the appropriate angle driven into the humeral head 
and screwed to the shaft. The 1” finger spline is 
for fractured metacarpals and metatarsals and can 


be bent as desired. 


by Austenal Laboratories, Inc. 


ORDER THROUGH YOUR SURGICAL DEALER 


AUSTENAL 


224 EAST 39th STREET BREW VORK 16, &. 
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VITA U 


FOR PLASTIC AND RECONSTRUCTIVE SURGERY 


VITALLIUM appliances serve many needs in 
plastic and reconstructive surgery. The items 
illustrated here have been made to the ideas 
and specifications of outstanding surgeons, work- 
ing in various specialties. 

Except for the custom-made skull plates and 
the various endoprotheses, which must of neces- 
sity be made to order, all of the applances shown 
above are available from stock. 


ORDER THROUGH YOUR SURGICAL DEALER 


@ CUSTOM-MADE SKULL PLATES. Pro- 
duced accurately to the size, custom and 
shape as specified by the surgeon. Five 
sizes of ready-made Hoen-type skull plates 
are also available. 


@ ELBOW PROSTHESIS. One of the num- 
erous endoprotheses custom made to 
serve a patient's specific need. Vitallium 
bone end replacements have avoided am- 
putations and flail limbs in many cases. 


© ORBITAL IMPLANTS. Hollow, light- 
weight Vitallium spheres for implantation 
in Tenon’s capsule, following enucleation. 
The dimpled surface facilitates retention of 
the implant and aids in obtaining motility. 


© EAR MOLDS. Well-shaped, normal ap- 
pearing ears may be developed by means 
of pre-forming living human cartilage in 
these Vitallium molds. 


© TESTICULAR IMPLANT. Implantation 
of this hollow, inert, Vitallium replace- 
ment is indicated for cosmetic reasons or 
to lessen psychic trauma. 


@ NASAL SKELETAL SUPPORTS. Aids in 
improving cosmetic conditions and for sup- 
port for the ridge of the nose after surgery. 


@ JAW REPLACEMENTS. More nearly 
normal physiognomy is maintained and 
mental outlook is aided by the restoration 
of mandibular sections following severe 


' trauma or radical surgery. 


© JAW SPLINTS. Thin, easily contour- 
able bone plates designed to reinforce bone 
graftsin repairing fractures of the mandible. 


@ NASO-LACRIMAL DUCT TUBES. Used 
to restore and maintain the patency of the 
bony naso-lacrimal duct following stricture 
or obstruction that does not respond to 
conservative measures. 


® by Austenal Laboratories, Inc 


SURGICAL DIVISION 


AUSTENA 
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NEW YORK 


LABORATORIES, INC. 


16, 
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Stainless Steel GRUCA REAMER for Acetabulum 


No. SizessI%", 1%", 2", 2%", 2%" 
No. 250H ©® interchangeable Handle 
No. 250ST © Set of 5 sizes, Handle 


All Types of Prostheses in Vitallium, Acrylic, and Nylon Carried in Stock. Delivery at once. 


FERCIOT NECK FACER 


STAINLESS 
STEEL 


No. 381N $15 
Nail 22", 2%", 3", 3%", 3%", 4", 4%" 
Plate Lengthe 
No. 310 ® Large size for leg; gauge and pump. ... $35.00 


No. 311 © Medium size for arm; gauge and pump.. 35.00 : 
No. 311C€ © Small size for small arms; gauge and Write for 


Our Complete Catalog of 


pump 
No. 31 Infant size 
Orthopaedic Instruments 


Set of 4 sizes complete 


RICHARDS MANUFACTURING COMPANY 


756-8 Madison Avenue ° Phone 8-2566 ° Memphis 7, Tennessee 
THE COMPLETE ORTHOPAEDIC SUPPLY DEPOT 
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= CAMPBELL-BOYD PNEUMATIC TOURNIQUET JEWETT NAIL — Stainless SMO One-Piece Forged i 


THE NEW HANSEN-STREET 
INTRAMEDULLARY NAIL FOR THE FEMUR 


SMO STAINLESS STEEL 


Lengths: 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 48, 50, 52 Cms. Threaded on both ends if desired. . $10.00 
Diameters: 1l mm. X 8 mm. for 95% of cases, 9 mm. X 7 mm. for smaller cases. 


This nail, with the new pointed and threaded head, is just what has been desired for the Simplest, 
Easiest and Fastest insertion of intramedullary nails. Insertion by retrograde is now accom- 
plished with no difficulty, if that you are using the nail as its own guide, coming thru the trochan- 
ter with no shattering effect, merely by using your regular mallet of bronze or aluminum. After it 
has come thru the trochanter, an incision is made and the New Extractor-Driver is screwed 
on the head of the nail. Using the handle as holder for support, the nail is then driven back into 
the distal fragment, after approximation. Rotation is not possible with this type of nail. 


In extracting the nail, the incision is re-opened and the extractor-driver is screwed on the head of 
the nail and the previous procedure is reversed, in that it is driven out with your mallet, exerting 
the pressure on the other handle. 


There is no need for further instruments to do a perfect, easy, and fast operation. 


. LOLB-11 Stryker Broach for Il X 8mm. Nails 
. 101B-9 Stryker Broach for 9 X 7 mm. Nails. 


Kuntscher Nails for Tibia, Ulna, Radius and Humerus available for delivery immediately also. 


RICHARDS MANUFACTURING COMPANY 


756-8 Madison Avenue . Phone 8-2566 ° Memphis 7, Tennessee 
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No. N-101 fits all mails ............. ae $25.00 
No. 1018S Short Driver 8”................. .. §.00 
No. 101R-10 Reamer for 11 mm. nail... ... 17.50 
Pe No. 101R-8 Reamer for 9 mm. nail .. 17.80 


CO-AXIAL SOCKET REAMING 


Accurate Placement—Concentric Articulation — Perfect Fit 


FOR THE PROBLEM ACETABULUM AS WELL AS THE AVERAGE CASE 

f A. Typical problem situation. Here 4 
conventional socket reaming would be / 
very difficult and poorly controlled. / 


B. The drill-tipped shank, chosen to ~ 
\ give positive control, is passed through A 


guide hole in femur, through unique Le / 
\ / reamer cutting head and into selected ~——__ 


\ 
/ \ 
/ point in the acetabulum. Note how drill | ) 


\ 


: tipped shank prevents reamer from ' 
| sliding along sloping acetabular shelf. 
B 
A / 
j) C. After socket reamer is well seated 
4 | 2 in newly formed socket, the drill-tipped 
shank is removed and the blunt-end 


() DIN shank inserted. The reaming is now com- /{ 
\\ pleted, easily, safely, and smoothly. 
sb / D. Final restitution of joint. Note how 

} \ \ strong existing acetabulum is utilized to 
4 \ 4 form a supporting shelf. Roger Anderson 
1 } \\ Femoral Head fits perfectly and con- 
| | \\ centric articulation has been achieved 

c | in even this problem situation. D 


The AVERAGE case is quickly and smoothly reamed as shown below by using 
the blunt-end shaft. Wide range of reamer sizes, as well as assurance of 


absolutely accurate co-axial articulation, insure a perfect fit for femoral head. 


Write for technics of Roger Anderson and Ivan Loughlen. 


the TOWER COMPANY, Inc. 


SEATTLE, WASHINGTON 7 GENEVA, ILLINOIS 
P.O. BOX 3181 (Near Chicago) 
LAnder 4780 Geneva 836 
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FOR ENDURING RESULTS 


USE 
Roger Anderson Femoral Head 


® Maximum Restitution 

® New Guide-Pin Technic 
® Vertical Co-axial Method 
® Most Economical to Use 
® Tailored to Patient 


Correctly engineered for support 
along the normal, vertical weight- 
bearing line by strong medial and 
lateral cortex—you may expect 


long and enduring results. 


Guide-pin technic is simple and 


practical. Placement of femoral \ 


Choice in diameters of head, 


heights of neck sections, widths of 


internal collars, and full-length 


head is accurately controlled. | 


shafts allow for exact tailor fit 

at operating table. Unique design 

automatically compensates for Roger Anderson Femoral Head. Note restitution 

bone absorption. of neck by use of neck section. 
Acetabuloplasty. Socket reaming by an entirely new principle. Shaft hole in femur, 
used as drill jig, assures perfectly fitting concentric socket. Articulation is accurately 


restored for normal hip movement. 


For long, enduring results use the Roger Anderson Femoral Head which, for the first 
time, correctly incorporates all the elements required for maximum restitution of even 


problem situations. 


Write for technics and prices on Roger Anderson Femoral Head. 


the TOWER COMPANY, Inc. 


SEATTLE, WASHINGTON Coup GENEVA, ILLINOIS 
P.O. BOX 3181 | (Near Chicago) 
LAnder 4780 Geneva 836 
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No. 522 DRILL 


© wv New Gear principle 
Smooth Operation. Positive 
Lock on shaft. Natural 


Hand Grip 


No. 443 
Charnley 
Clamp 


Simple Design permits 
positive apposition of 
Joint Locks at de- 
sired position 


Va 
MY No. 477 


Driver-Extractor 
Positive Holding 
Grips blade plate 
rigidly. No need 
for driver hole 
in blade plate 

No. 603 Does not loosen un 

Hansen-Street Intra der hammer blows 

medullary Pins and 

Instruments. Made of 

SMo steel properly hardened 


ZIMMER MFG. CO. e WARSAW, INDIANA 


MANUFACTURING CO., WARSAW, IND. 


LOOK FOR THE TRADEMARK 


IS 
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No. 596 
Cutter 


No. 535 3-N 
Nylon Head 


No. 597 
No. 536 Head Removing Auger 
Driver-Extractor 


No. 535 S$ 
Prosthesis 


Sole Source of Genuine Zimmer Products i Lummerv aS 


MANUFACTURING CO., WARSAW, IND. 
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Brace COMPRESSION FRACTURES 
e OSTEOPOROSIS WITH KYPHOSIS 
e ADOLESCENT EPIPHYSITIS 


e MARIE STRUEMPELL’S 
SPONDYLITIS 


Upon request 
No. 1—Reprint of “FRACTURE OF THE SPINE—NEW 
TREATMENT WITHOUT PLASTER CASTS.” 


(Eugene L. Jewett, M.D., F.1.C.S — Journal of International Col- 
lege of Surgeons, April 1950 — Vol. 13, No. 4, pp. 407-41 4) 


No. 2—Booklet of “SPECIFICATIONS AND DATA, J-35 
HYPEREXTENSION BRACE.” 


@ Prolonged Support Where Rigid Brace Not Indicated 
@ CERVICAL MYO-RADICULAR SYNDROME 
@ SUBLUXATIONS 
@ ARTHRITIS 
@ TORTICOLLIS (POSTOPERATIVE) 
@ BRACHIAL PLEXUS INJURIES 
@ Post Brace Convalescence 
@ FRACTURES 
@ DISLOCATIONS 


v SOFT, DURABLE PLASTIC COVERED SURGICAL FELT 

v¥ ADJUSTABLE DEGREES OF HYPEREXTENSION 

WASHABLE—NO ODORS 

v SIZED, FOUR TO THE SET 8-9-10-11 

v SUGGESTED RETAIL PATIENTS’ COST, $17.50 PLASTIC 
CLOTH COVERED, SLIGHTLY LESS EXPENSIVE 

Vv PROFESSIONAL DISCOUNT ALLOWED TO COMPENSATE THE 
DOCTOR WHO PREFERS TO APPLY AND ADJUST 

Vv ATTRACTIVE DEALERSHIPS AVAILABLE 

v SHIPPED DAY ORDER RECEIVED C.O.D. MODEL AC-50 


ALBEE COLLAR 


913 Kuhl Avenue ° Orlando, Florida 
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To Minimize Emotional Trauma... 
A Rapid and Bland Induction 


VINETHENE", administered by the simple and convenient open-drop 
technic, induces anesthesia swiftly and not unpleasantly. Recovery is 
rapid and the after-effects are minimal. 
VINETHENE 1S a particularly suitable anesthetic: 
for inducing anesthesia prior to use of ethyl ether for maintenance ..- 
for short operative procedures ... 


for complementing agents such as nitrous oxide and ethylene. 


Literature on request. 


VINETHENE 


(Viny! Ether for Anesthesia U.S. P. Merck) 
AN INHALATION ANESTHETIC FOR SHORT OPERATIVE PROCEDURES 


COUNCHII eS ACCEPTED 


VinetHene is a registered trade-mark 
of Merck & Co., Inc. RAHWAY, NEW SERSE YW 


MERCK &A CO., INC. 


Manufactu ring Chemists 


tn Canada: MERCK & CO. Limited—Montreal 


The Journal of Bone and Joint Surgery. 
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to support 


i 


your 
therapy... 


TARUFOURM anatomical supports 


All Truform Supports are designed on physio- 
: logical principles by those with a full knowl- 
edge of the mechanics involved and a thorough 
understanding of the therapeutic or corrective 
effect desired. 


Truform Supports include: sacro, lumbo-sacral 
and dorso-lumbar and special supports. 


Advertised only to the Medical Profession. 


catalog will facilitate your selection for a given 
condition. Write today. 


TRUFORM Red Book 


TRUFORM SUPPORTS are available exclusive- 
ly through and fitted by your local Surgical 
Supply House or Orthopaedic Dealer. 


TRUFOURM 


ANATOMICAL SUPPORTS 


3960 ROSSLYN DRIVE 
CINCINNATI 9, OHIO 
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CW 


PLASTER 
CAST 
PADDING 


Saves Orthopedist's Time—Gives Greater Patient Comfort 


These pre-cut and pre-shaped pads let you fashion 
the cast immediately around them. There is no time 
wasted shaping loose cotton. The pads, of soft 
quilted material, are tailored and sewn to exactly 
fit the joint. They help you make a perfect cast that is 
far more comfortable than one made with loose 
fibrous padding. 


For a Complete Description Call or Write 
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experience with highest-quality materials 


in fashioning orthopaedic appliances for 
m. relief. 


KLEISTONE RUBBER COMPANY, Inc. 
Established 1919 
Warren, Rhode Island, U. S. A. 


: 


A.S.R.“Sterisharps:” 


... STERILIZED SURGICAL BLADES 
A dramatic contribution towards greater patient safety, 
and simplified operating room technic. 


Pull tabs and 
peel foil to 
expose blade. 


Clinical and economic highlights — 
@ Visible assurance that blade has never been previously used or resharp 
ened is evidenced to the surgeon by the technic required to handle pro- 
cessed foil closure. Assures keen, factory-new quality at all times. 
@ Assures immediate availability of sterilized blade supply for instant use. 
Of vital importance in private office . . . emergency kitbag use . ... rural 
Spill blade on sterile 
industrial, field and combat service armamentaria. 
surface and affix to 
@ Saves valuable nursing time. A “speed” technic of PULL—PEEL—SPILL A.S.R. Handle. 
places a sterilized surgical blade at the surgeon's command within seconds. 
@ No preoperative preparation of blades ever required. Dispenses with difh- 
cult and time-consuming technics. Avoids time allowance necessary to 
insure evaporation of skin-irritating chemical solutions when employed. 
@ A unique Control System under the direct supervision of eminent scientif- 
ic authorities, serves as a constant means of determining the bacteriologic 
safety of every blade lot permitted to leave our factory. 
WRITE TODAY for complete information 


... advise your hospital YY Patent applied for 


AMERICAN SAFETY RAZOR CORPORATION 
315 Jay Street (Hospital Division) Brooklyn 1, N. Y. 


SPECIALISTS IN SHARPS Sterisharps FOR OVER 50 YEARS 
THE EDGE ON THEM ALL 
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Sahel’s * Open Toe Pre-Walker Club Foot Shoe 


* This latest 
Walker Club Foot 
shoe will allow for 
closer fittings. It 
will enable vou to 
see that the toes 
are in correct posi- 
tion, and that the 
heel ell dow 


in the shoe 


for INFANTS 


CARRIED IN 
STOCK 
— The Pre-Walker 
Surgical shoe with 
OPEN TOE, the 
matching shoe 
where only one 
foot requires the 
Pre-Walker Club 


Foot shoe 


Sole removed to 
show flat steel 
plate extending 


Strap over instep 
holds heel down P } 4 from heel to toe 


into place 


RIGHT 


HIS Pre-Walker Club Foot shoe is designed and made for infants 

to be worn until the child can stand or walk alone. The “PRE- 
WALKER” Club Foot shoe can be worn by the infant at all times, 
and also can be kept on while the child is in bed. Its function is to 
keep the foot in the exact position that the physician has obtained. 

As the infant progresses to the point of walking or standing alone 
and further corrections are required, then the regulation Sabel Club 
Foot shoe can be used until the fixation desired has taken place. 


I. SABEL, Inc. 
1207 Chestnut Street * Philadelphia 7, Pa. 


BOOKLET WITH COMPLETE DETAILS ALSO DEALERS NAMES UPON REQUEST 


Made Exclusively by 


THOMPSON BROS. SHOE CO., Brockton, Mass. 
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Pin Cutter 


This new, streamlined Bone Pin Cutter 
adequately serves the needs 
of modern bone fixation—cuts all 
standard pins, nails or wire with 
unusual ease, safety and efficiency. 
Shaped for easy insertion and 
manipulation in open wounds — 
chrome-plated to resist corrosion — 


this Sklar instrument is 15” in length, 
Sklar Specialities in 
Stainless Stee! Developed and of long-handled construction 
for the Orthopedic Surgeon 
Colclough Laminectomy Rongeur for extra-strong leverage. 
Hibbs Gouges 
ssnistiindmeemamnnan, Priced at $18 each. Available 
Improved Model 
Meyerding Bone Skids 
Meyerding Chisels, 
acet Eroders, 
Gouges and Osteotomes 
Meyerding Finger Retractors 
Meyerding Hip and Shoulder 
Bone Suid CAUTION - if the name Sklar 
Meyerding Laminectomy is not stamped on 
Retractor the instrument it is net a 
Meyerding Self Retaining genuine Sklar product. 
Retractors, True-Grip 
Ratchets 
Michele Trephines 
Putti Arthroplastic Gouges 


Sheldon Hemilamivecton, J. SKLAR MANUFACTURING COMPANY 
Literature wpon request. 38-04 Woodside Avenue, Long Island City 4, N. Y. 


through surgical supply houses. 
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(No Orthopaedic Appliance 
is more carefully made 
than one labeled 


The care taken in checking your 
specifications and measurements . . . the constant inspection during 
its manufacture and the final check of every point before shipping 
assures you of as fine an appliance as the best in workmanship, ex- 
perience and material can provide. The following lists but a few of 
the many orthopaedic appliances made by AMSTERDAM and 
ordered by many leading surgeons throughout the country: 


TAYLOR SPINAL BRACE 
KNIGHT SPINAL BRACE 
KNIGHT-TAYLOR SPINAL BRACE 
SACRO-ILIAC BRACE 
DENIS BROWNE SPLINT 
THOMAS COLLAR 
THOMAS WALKING CALIPER 
BAKER HYPEREXTENSION BRACES 
CAMPBELL KNEE BRACE 
CRAIG CLUB-FOOT BRACE 


Just try one case — we guarantee satisfaction! 


STERD 
BROS.E >: 


Mail Order Dept. and Fitting Rooms ot 
150 East 53rd Street « New York 22, N. Y. 
Other Fitting Rooms ot 


198 Livingston Street, Brooklyn 2, N. Y. 
1060 Broad Street, Newark 2, N. J. 

274 S. 20th Street, Philadelphia 3, Pa. 
580 E. Genesee Street, Syracuse 2, N. Y. 


and Operators of the Brace Shop at Hospital for Joint Diseases, New York 
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It is the hallmark of a fine surgical blade by any 
§ standard, reflecting infinite capacity for attention 


to every detail of quality production. 


This means... uniform sharpness resu!ting in 
B-P blades are now wrapped 

without oil in a chemical, 

rust-inhibiting package. No 

wiping is necessary before 


be rewrcapped 


maximum cutting performance for the surgeon... 
sterilization. Unused blades 
in an opened package may 


reduction of time-consuming delays for the 
still pro 
tected against corrosion 


entire surgical team ...an investment in economy 
for the budget-wise P.A. 
Ask your dealer 


BARD-PARKER COMPANY, INC. 
Danbury, Connecticut 
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ORTHOPEDIC 


fdr each size of ‘'Specialist’’* 


material) replace hand-folded 
rapid 

Three handy sizes: 3° x 15", 4 x 


a 
‘rolls save ginready-cut 
Bi 


(2+ a4 minyte setting- 
time) are ideal | ‘or the doctor who 
an extremely all 
bandage for club-foot, wrist, or 


time) permit more molding and 
finishing of large pd and spica 


“Specialist” Fast-Se'- 


ting Bandages (5 to 8 
nute ‘sefting-time) 
standard of 


plaster casts---+ | 
other types of cast work. (Green on 3 4 
4 tals for all genera! 


olatest 


Extra Strong— Tchniques 


turdy, Cu 


Sti p 
Jaws $62.50 


OSSACRYL HEAD 


The new prov 


less—cannulated 


NEW ARM Each $18 


SLINGS 


_LOTTES TIBIA NAI 
Diameter 3/8 inch 
to 14 inches 


Each $12 


WRI MANUFACTURING CO. 


739 JACKSON AVE. MEMPHIS 5, TENN. 
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STREET All-Rubber HEEL 
For Walking Casts 

This is the original all-rut 
ber heel manufactured by, 
us ana th only one made 
in two sizes. It will not 
mark floors. Hollow center 
for resiliency. 


A Dozen 


2) 


Improved Hardness 


HANSEN-STREET Intramedullary Nail 
for fractures of all threaded for those who preter it Lengt! 
} 52 cms. g! ted in 2 cms. Diameter 11] 
song 3mm. and9mm x7 mr Each $10 
meters — */4” 
Broach—either diameter $20 
Driver, extractor and retrograde adapter 
driver fit all standard nails $25 


ackson Ave., Memphis 5, Tenn 
or your convenience : ‘a Please send additional information 


J Please ship me items listed in margin below and bill 


... use this blank — 


a city STATE 


me for same. | 
! 
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LOTTES TIBIAL NAIL 


LOTTES TRIFLANGE TIBIAL NAIL 


18-8 SMo Stainless Steel nail made in 2 inch 

lengths from 9'/2 to 14 inches. 

The triflange nail is also available for femur, 

humerus, radius, and ulna. 

The driver and extractor can be used with DRIVER AND EXTRACTOR 
any of the triflange nails. 


COMPOUND FRACTURE WHICH WAS _ DEBRIDED, RESULT THREE MONTHS AFTER PRIMARY HEALING OF 
CLOSED, AND PLACED IN CAST ON ADMISSION WOUND AND CLOSED NAILING 


For further information, please write to 


CHAS. A. SCHMIDT SURG. INST. CO., ST. LOUIS 8, MISSOURI 
3689 Olive Street 
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EASILY APPLIED MOIST HEAT 


IN PRACTICALLY ALL OF YOUR THERAPY 
PROBLEMS THERE IS A PLACE FOR THE 


The Hydrocollator Steam Pack is a fab- 
ric envelope containing a special heat 
retaining gel filler. When immersed 
and heated in water it becomes an ef- 
ficient hot moist compress. It requires 
no wringing. There is no dripping. 
Simply wrap it in a turkish towel and 
apply to the area to be treated. Each 
application will give EFFECTIVE MOIST 
HEAT FOR AT LEAST 30 MINUTES. 


TRAUMATIC 
ARTHRITIC 
MYOFIBROSITIC 
NEURO-MUSCULAR 
REHABILITATION 


EFFECTIVE: 


® Positive and proionged hyper- 
emia. 


® Relief of spesm ond pain. 


® Preparation for rehabilitative ex- 
ercise and therapy. 


CLINICALLY TESTED AND PROVED: 
® The steam pack is accepted by 


These packs can be used over and over. the Council on Physical Medicine 

ermotherapy in the home, the Steam a 

Pack can be heated in hot water in any : bse wang heating units are UL 

convenient vessel. For hospital or clinic ee 

the HYDROCOLLATOR Master Unit * In use in leading hospitals and 

shown at lower right automatically . treatment centers. 

maintains a supply of heated packs een 

ready for immediate use. 


SPECIFICATIONS, PRICES AND USER LIST ON REQUEST 
MANUFACTURED EXCLUSIVELY BY 


CHATTANOOGA PHARMACAL CO. 
“CHATTANOOGA, TENNESSEE 


HYDROCOLLATOR 


This Master Heating Unit automatically maintains a constant sup- 
ply of ready-to-use HYDROCOLLATOR Steam Packs. Temperature 
is thermostatically controlled. The heated pack is easily taken to 
the patient; thus you can treat several patients at the same time 
from the one unit. No need to transport patients to the heat 
source. No plumbing connections. Simply plug into your electrical 
outlet. Sturdy, handsome stainless steel construction. 
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Taylor Spinal Retractor 


This instrument has proven very effective when large 
muscle masses must be retracted in the lumbar region for 
arthrodesis and laminectomy. Leverage rather than direct 
pull is used to effect the retraction. Set of two $11.00 


NEUFELD FEMORAL NAIL PLATE 


Used for internal fixation of intertrochanteric 
and subtrochanteric fractures 


Write hive \sterature 


MEDICAL RESEARCH SPECIALTIES 


Loma Linda Califorma 


In answering advertisements, please mention The Journal of Bone and Joint Surgery 


é 
MEDICAL RESEARCH SPECIALTIES, Loma Linda, California 
\\ 
\ 
36 
— 


HANGER 


provides service and repairs 


COAST 7° COAST 


Tuink what this national servicenet work 

means to the wearer of a Hanger Artificial 

Limb. Wherever he may live, wherever he 

may travel, the Hanger Wearer can feel assured that 
his Hanger Limb will be properly serviced at the 
nearest Hanger office. 


Throughout the United States, one or more offices 
in every section of the country—North, East, South 
and West—are ready to serve Hanger Wearers. 
Conveniently located in many key cities, each office 
offers complete repair facilities and carries a full 
line of Hanger Standard parts and supplies. At each 
office the same high quality of Hanger Service can 
be expected. 


Thus the Hanger Wearer is caused a minimum of 
inconvenience and discomfort. Long waits for ship- 
ments from distant factories are eliminated. In ad- 
dition to the national network of offices, traveling 
representatives cover the many surrounding areas. 
In such areas, Hanger Service is brought literally to 
the doors of wearers of Hanger Artificial Limbs. 


ARTIFICIAL —— 


—==HANGE 


ATLANTA 1, GA. 
BALTIMORE 1, MD. 
BIRMINGHAM 1, ALA. 
BOSTON 16, MASS. 
CHARLESTON 2, W. Va. 
CHARLOTTE 2, N. C. 
CHICAGO 5, ILL. 
CINCINNATI 2, OHIO 
COLUMBIA, S. C. 
COLUMBUS 8, OHIO 


DALLAS 1, TEX. 
INDIANAPOLIS 2, IND. 
JACKSONVILLE, FLA. 

MEMPHIS, TENN. 

MIAMI, FLA. 
NASHVILLE, TENN. 
NEW ORLEANS, LA. 

NEW YORK 11, N. Y. 
OKLAHOMA CITY 3, OKLA. 
PHILADELPHIA 7, PA. 


LiMBS —— 


PITTSBURGH 30, PA. 
RALEIGH, N. C. 
RICHMOND 19, VA. 
ROANOKE 11, VA. 
ST. LOUIS 3, MO. 
TAMPA, FLA. 
TOLEDO, OHIO 
WASHINGTON 13, D. C. 
WILKES-BARRE, PA. 
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NEW! 


PEABODY SPLINT 
FOR POST-OPERATIVE 
EXERCISE PROGRAM 
IN ARTHROPLASTY 
BY PROSTHESIS 


Replaces Makeshift Board & Roller Devices 


This splint was developed and 
made popular by Dr. Charles Pea- 
body, Detroit, Mich. In Arthroplas- 
ty by Prosthesis or in Smith-Peter- 
sen Mould Arthroplasty, the Pea- 
body Splint has been put to con- 


stant use in early post-operative ex- 
ercise programs with satisfactory 
results. 

Maintains stability against ever- 
sion and allows glide in either trans- 
verse or longitudinal planes. Passive 

motion is secured by lines 
running through pulleys at 
edge of board. Passive motion 
in flexion is secured by a lifter 
sling under knee. 

Illustration at left shows pa- 
tient using Peabody Splint in ab- 
duction exercise. Surgeons re- 

port highly satisfactory results. 

Completely described in our 
comprehensive 124 page catalog 
—copy sent on request. 

Available through Your 

Surgical Supply Dealer. 


“Onthopedéc EQUIPMENT CO. 


200 FORT WAYNE STREET 
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is made for 
fast application 
without wrinkles 


Smooth, fast, wrinkle-free taping is assured in 
New Curity adhesive by a special cloth back- 
ing which reduces wrinkling . . . yet is flexzble 
to permit you to work fast with sure, smooth 
results. 

With the special backing of the New Curity 
adhesive, the risk of having to stop and re-tape 
to eliminate wrinkles is significantly reduced. 
And the new improved adhesive mass gives 
added sticking quality 

See if vou don't find New Curity the easiest- 
handling, smoothest-working adhesive you 


have ever used. For a busy doctor, any time 


saved in taping is worth-while. 


urity 
ADHESIVE 


|( BAUER & BLACK ) | 


Division of The Kendall Company 
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TYLOSTERONE 


TOSTERONE, Lill 


EXTINGUISHES 


MENOPAUSAL SYMPTOMS 


proved clinically — 
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ORTHOPAEDIC SURGERY IN LATIN AMERICAN COUNTRIES 
An Editorial 

In this issue of The Journal (pages 506-553) there appears a group of articles by 
eminent Latin American surgeons in which they recount the story of the development and 
advancement of orthopaedic surgery in their countries during the last half century. 
Interest in their orthopaedic background has long been keen, because of the many bril- 
liant contributions of Latin American surgeons to surgical progress, and these articles 
meet a long-felt need. The reports have been made possible in large measure through 
the scholarly researches of the authors, often in collaboration with our Latin American 
Corresponding Editors. 

As in most countries, the development of orthopaedic surgery as a division of general 
surgery has come through recognition of the need of special care of certain conditions, 
now recognized as orthopaedic, in children; the early chapters of the history of ortho- 
paedics were written on the wards of children’s hospitals. The care of adults afflicted 
with orthopaedic conditions was formerly part of the work of ‘general surgeons’’. The 
fundamental similarity of these conditions in the two age groups, of their underlying 
principles, and of the techniques of treatment in each became apparent as time went on. 
Then, too, orthopaedic surgery developed with amazing rapidity; more exacting tech- 
niques and the requirements of a broader knowledge made specialization inevitable. Grad- 
ually the care of orthopaedic conditions in children and adults has become the responsibil- 
ity of surgeons especially trained in this field. More recently the vast field of the care of 
accidental injury has been added to the work of the orthopaedist. 

Because surgeons from the Latin American countries early recognized the importance 
of personal observation of the work in similar fields in clinies throughout the world, the 
development of the specialty in their countries shows the influence of the European 
schools of surgery to which they went for study. Some of the services in their hospitals 
have been set up according to the patterns of orthopaedic and traumatic services in 
Germany, in Italy, in France, or in the United States, according to the country in which 
the first chiefs of staff had their introduction to orthopaedic surgery. The /stituto Riz- 
zoli in Bologna has had a wide influence on the development of orthopaedic surgery in 
several of the South American countries, because leading surgeons in this field had the 
privilege of studying under such masters as Codivilla and Putti. Various other institu- 
tions in Italy, Germany, and France have influenced the development of work in other 
centers. In the last twelve or fifteen years the hospitals in the United States have been 
more accessible to these surgeons than have the European clinics. 

All who have followed the literature of the Latin American countries have learned 
how much brilliant original work has been done in their clinics. It is hoped that in the 
years to come, many surgeons will wish to visit these countries and to see for themselves 
the outstanding work which is being carried on there. Each group has much to gain from 
the give-and-take in ideas which inevitably flows from a free interchange of visits. 

Certainly the story of fifty vears of orthopaedic surgery in some of the Latin Ameri- 
can countries should afford a deeper understanding and greater appreciation of the 
superb work of the pioneers, as well as of the outstanding achievements of present-day 
surgeons in these countries. 
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ORTHOPAEDICS MENICO 


BY JUAN FARILL, M.D., MEXICO, D.F., MEXICO 
Chil Surqeon of the Verico Unit of the Shriners’ Hospital for Crippled Children 


To prepare and write an article on the advance of orthopaedics in Mexico during the 
lust fifty vears is a great task, because behind modern Mexico are hidden the folklore of 
the Aztee world and the events of the Colonial Period, unknown to most persons. These, 
in my opinion, should be better known, not only for arousing the enthusiasm of those who 


love to search in the treasures of old manuscripts, ruins, and traditions, but also for pre- 


serving the interest in the background of our specialty in the Americas. 


Recent improvements in treatment of diseases of the locomotor system, be it operative 


or otherwise, have advanced the functional rehabilitation of the body. These have been 


made possible through the devising of practical methods of treatment as a result of re- 


search and clinical study carried on in the more advanced countries, where adequate sur- 


vieal facilities are available. In other countries the history of modern orthopaedics is 


summed up primarily in the adoption of standard methods and, to a lesser extent, in their 


modification through research available in their environment. 


It happens that in Mexico an exception can possibly be made, because, before the 


Spanish conquest, the Indians had developed a high plane of culture for their times, which 
should be explored more deeply and which should be better known. Has Mexico contributed 
to the medieal culture of the world by initiating and introducing techniques related to 
orthopaedics? While further research work must be carried on, there is no doubt that some 


facets are worth knowing, even though they be only in a narrative and given in chronolog- 


ical order, because of the limitation of space. 
f Medicine maintained a high level among the Aztees, in some ways superior to that 


among the Europeans of that time. Hernando Cortes recognized it when he refused to ask 


for Spanish doctors, declaring that the Mexican doctors were good enough to take care of 
his troops, and even he was successfully attended by an Indian. The Spaniards found that 
the Aztec kingdom had botanical gardens where were cultivated medicinal herbs exclu- 


sively which the emperor distributed among those who practised the medical art. Similar 


gardens were established later in some parts of Europe. The observation of the sick led 


doctors to describe different forms of paralysis according to its distribution, as well as 


rheumatism, gout, congenital defeets, wounds, and infections of different organs. 
They had “specialists” in internal medicine (tlama-tepatiticitl), in surgery (toxoxotla- 
freitl), in dentistry (Hlancopinalizth) who used to make wonderful ornamental jade inlays, 
and in bone-setting (teomiquetzani or tepatitliztl). The latter possessed “‘great ability in 


treating wounds, dislocations, fractures, and tumors”’. 


Sutures of the wounds of the nose and of the mouth were done with long hairs and, 


when the wounds were close to the lips, liquid latex (ullz) was applied over them. When 


the nose Was absent, a new artificial one, made of ‘‘something else”’, was applied. 


In the practice of medicine these early doctors were guided by experience, supersti- 


tion, and religion 
The Aztees used traction, countertraction, manipulation, and immobilization for 


treating fractures and dislocations. Herbs were applied to hasten union and to treat infec- 


tions, oedema, and pain. For the treatment of oedema around the fracture, they usually 


resorted to punctures. In fractures which did not unite, they scraped the bone and ‘put 


into the medullary canal a stick of very resinous wood of the kind used as candlewood in 


order to set the bone firmly, closing the wound”. This quotation from Sahagtin shows us 


that intramedullary fixation was practised by the Aztecs of that time. 
The external immobilization of fractures, after reduction had been accomplished, 


BONE 


THE JOURNAL OF AND JOINT SURGERY 


ORTHOPAEDICS IN MEXICO 


Fic. 
Drawings from the frescoes of recent excavations at Teotihuaciin, Mexico, which show (at the left 

a boy with bilateral club-foot and (at the right) a case of unilateral club-foot deformity in an older 

person. In this latter case, the left hand near the knee suggests the possibility of paralysis. (Drawings 

are reproduced through the courtesy of Miss lulalia Guzman. 

Was maintained by means of special wooden splints or by agave leaves fixed with leather 
straps or with an adherent resinous paste. 

The Aztecs knew recent and old fractures and dislocations and described sprains. 
Their rather primitive nomenclature included the regional area of these injuries. 

The Indians paid special attention to congenital deformities and believed that their 
god Nolotl produced monstrosities and deformities. In recent excavations near Teotihuacn, 
there has been unearthed what seems to have been some sort of infantile clinic. Miss 
Eulalia Guzman, historian, has kindly allowed me to use a drawing from the frescoes of 
that place (Fig. 1) which shows cases of bilateral and unilateral club-foot deformity. 
The study of those ruins and new discoveries should add many more important facts. 

Anaesthesia was used to alleviate pain, for pleasure, and to celebrate religious rites. 
The aforementioned historian, Miss E. Guzmiin, as well as Diego Rivera, who is very well 
versed in Aztee archeology and history, informed me that human sacrifices were done 
with the victim anaesthetized and inebriated by the use of some plants and that, if he 
felt pain during the sacrifice, the rites were stopped, if possible, for it was considered a 
disgrace to make him suffer. 

The Aztees used corn dough, previously boiled in lime water, set outdoors to sour and 


ferment until of a yellowish-red color (penicillin?), as a base for a cool drink or as a poul- 


tice for infected wounds. This is still a practice in some parts of Mexico. 

Soon after the Spanish conquerors came to Mexico, Cortes established the Hospital 
de la Limpia Concepeién de Nuestra Serora, later named Hospital de Jesis Nazareno. This 
hospital, established in 1524, was the first hospital founded on the American Continent. 

In 1536, bishops Zumirraga and Fuenleal dedicated the Colegio de Santa Cruz dé 
Tlalteloleco to the Indians; in this college medicine was taught for the first time in the 
Americas. 
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In 1553. the Universidad de Mexico was inaugurated, and in 1576 the first necropsies 


and anatomopathological studies were performed on the occasion of a typhus epidemic. 


In 1585. the Tribunal del Protomedicato was initiated, and later a bone setter was 
added to its staff which shows the importance attached to traumatology. 

In 1645, the University Constitution adopted a law making it compulsory for the 
students to practise human dissections or to attend them; without this experience the 
students were considered disqualified for their studies 

In 1580, V. Gregorio Lopez wrote the first book on therapeutics in America, published 
in 1672. in whieh he described the oral use of mandrake as a method for producing uncon- 
sciousness and senselessness during a period of three 
hours, recommending it during the cutting or cauter- 
izing of a bone or a limb. 

In 1845, Dr. Matias Béistegui and Dr. Francisco 
Vértiz successfully performed a blood transfusion 
following Blundell’s method. According to Herrera, 
this was probably the first transfusion in the Americas. 

In 1847, Dr. P. Martinez del Rio used ether 
anaesthesia for the first time in Mexico. 

In 1869, Dr. José M. Barcel6é performed a shoul- 
der resection for the first time in Latin America. 
Conservative surgery was initiated in Mexico at 
that moment. 

In 1875, Dr. Silvino Riquelme wrote on the ad- 
vantages of ischaemia in surgery, and in L880 Dr. 
José M. Gama described his method for shoulder 
disarticulation, avoiding damage to the posterior 
circumflex artery. 

In ISS1, one of the most brilliant Mexican sur- 


geons, Dr. F. Montes de Oea, described his method 


Dr. Aureliano Urrutia 


for amputating the leg, which method is still in use to 
the great satisfaction of people who are unable to wear a prosthesis. 

In 1896, Dr. Tobias Nunez, in the Jusrez Hospital, took the first x-ray picture, in a 
case of trauma to the right elbow. 

The influence of the French school of medicine was absolute in Mexico, as well as in 
other Latin American countries from the last part of the nineteenth century until the end 
of the First World War, when the American school gradually came to predominate. One 
of the best examples of this is the fact that the French school seldom recommended 
surgery in the very voung with tuberculosis of bones and joints, limiting resections and 
amputations to adults. This conduct was changed after the Albee and Hibbs methods of 
joint fusion beeame established. In Mexico, Lavista (1900) and Urrutia (1903) practised 
synovectomy for treating tuberculous synovitis. Failure led to discarding the routine sur- 
gical treatment in this disease and, although possibly in previous years certain surgeons 
had performed arthrodesis in some cases, the routine treatment by arthrodesis in bone and 
joint tuberculosis in Mexico was initiated in the Hospital General by Farill in 1934. 

\ureliano Urrutia used astragalectomy as early as 1897 for correcting club-foot and 
for treating purulent arthritis of the ankle. 

In 1911, Adriin de Garay applied tendon grafts for the section within the hand. 

In 1914, Dr. G. Diaz Lombardo was one of the most enthusiastic surgeons in ortho- 
paedies, helping many of his students to perform operations in this field. Dr. Rojas Loa 
and Dr. J. Castro Villagrana, among others, became prominent in this kind of surgery. 

Dr. Castro at that time used internal fixation with metal plates, and later on applied 
bone grafts in ununited fractures and in cases of Pott’s disease. He directed Dr. M. 
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Meneses’ research work on bone grafts in dogs. 
In 1920, Dr. Manuel F. Madrazo, after post-graduate training with Dr. Finkelstein 
in New York, brought into Mexico the first Albee electric saw and two orthopaedic tables. 


He performed in that vear the first spine fusion in Mexico and was the first physician who 
devoted his practice exclusively to orthopaedic surgery. For all practical reasons, that 
period initiated the practice of modern methods in bone and joint surgery in Mexico, 
arousing the interest of many young doctors who wrote theses on these subjects. 

In 1922, Dr. A. Ortiz Tirado was appointed Head of a Surgical Service in the Hospital 
(reneral; he transformed this service to a service of bone and joint diseases. 

Dr. Julidn Villarreal, in 1924 and 1925, presented before the Academia Nacional de 
Medicina his results of research done on ‘turkey and goat bone grafts”’. 

In 1928, Dr. Dario Fernindez successfully performed a lateral cordotomy in a case 
of intractable pain, and in 1937 the same great surgeon described his technique for the 
interinnomino-pubic disarticulation. 

In 1932, Dr. Ulises Valdés started the treatment of osteomyelitis by maggots in 
Mexico, and in the same year Dr. G. Gomez Azcarate initiated the Orr treatment in the 
Judrez Hospital. 

In 1933, Farill succeeded Ortiz Tirado and was appointed head of the Orthopaedic 
Department at the Hospital General where, with the close collaboration of Dr. Eduardo 
Gomez Jaiuregui, he put into practice, probably for the first time in Mexico, skeletal trac- 
tion and fixation, extra-articular nailing of the neck of the femur under x-ray control in 
two planes, myelography for diagnosing protrusion of the intervertebral disc, arteriography 
for differential diagnosis between tumors and inflammatory conditions of bones, syste- 
matic early plaster-cast treatment of congenital club-foot in infants, systematic surgical 
treatment of tuberculous osteo-arthritis, epiphysiodesis for arresting growth, shelf opera- 
tion and subtrochanteric osteotomies for hip dislocation, fascial abdominal transplants 
according to the Lowman technique, and substitution of a fibular graft from the sound leg 
for the destroyed shaft of the tibia. 

In 1935, after two years of work toward the rehabilitation of the crippled, the Mexican 
Society Amigos del Nivo Lisiado was founded. Its first President was Dr. Juan Farill, who 
in 1942 became Executive President of the International Society for the Welfare of the 
Crippled, holding office until 1948. This campaign conveyed to the public the need for 
having orthopaedic services within the hospitals and fired more young doctors with en- 
thusiasm to become orthopaedic surgeons. 

In 1937, Dr. Alfonso Ortiz Tirado, aided by funds derived from his magnificent voice, 
built a large clinie of traumatology and orthopaedics. 

In March 1937, the first and only issue of the journal Revista de Ortopedia y Trauma- 
tologia Esquelética appeared, published by Farill. This journal, supported by his private 
funds, could not continue in publication for lack of financial aid. 

In 1943 the Hospital Infantil, one of the best in the world, was established. Its third 
floor was devoted to surgery with two orthopaedic services, headed by Farill and Velasco 
Zimbron. 

In Mareh 1945, the International Association of Shriners established its first Latin 
American unit. Farill was appointed Chief Surgeon, with the assistance of Velasco Polo 
and Orellana. In it, interesting work has been performed, such as arthrography and treat- 
ment of congenital dislocations of the hip, tendon transplant of the tibialis anterior to the 
insertion of the peroneus brevis in paralytic club feet, 324 open reductions of fractures of 
which 217 have been intramedullarly fixed without accident or non-union, and x-ray re- 
search work on dislocated hips and on bone measuring. Other young doctors have been 
trained in this Unit. This token of international friendship has served as magnificent proof 
of true good-neighbor policy. In 1945 the Shriners established a convalescent home with 
fifteen beds. 
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In Mareh 1945, Dr. E. Gomez Jauregui was appointed head of the Orthopaedic 
Department at the Children’s Hospital, succeeding Farill; there he has performed more 
than LOO of Brittain’s arthrodesis of the hip using the Trumble approach, biopsy of the 
thine ly mph nodes, and interesting research work 

In April 1944, Dr. J. Carmona Paul n, Dr. José Zapata, Dr. Ladislao Solares, and Dr. 
I. Miranda Ortiz founded the Seeedad Meritcana de Ortopedia, which includes the ma- 
jority of the orthopaedists in Mexico City This Society held its first meeting, in con- 
nection with the National Assembly of Surgeons, in November 1950. Anales de Ortopedia 
y Traumatologia is the name of the journal which has been published by this Society since 
1050. The works of its members appear in this publieation 

In 1044 the Jnstituto Mexicano del Sequro Social founded the Hospital de Ortopedia y 
Traumatologia, the director of which is Dr. Jose de Jesus Dominguez. This Hospital has 
200 beds and cares for about 250 out-patients daily. It is very well equipped; it has 
surgical, physiotherapy, reeducational, x-ray, and out-patient departments. An ade- 
quate medical staff cooperates with its Director. Statistics show that more than 250 
cases of recurrent dislocation of the shoulder have been treated surgically here; Dr. 
Dominguez dey ised a perforator lor the glenoid rim. 

Mycosis of bones has been studied by Dr. Alejandro Castanedo, who reported his 
work in 1940, and by Dr. X. Romo Diez, who reported his findings in 1944 and 1950. 

In 1944, Dro Max Luft published one of the most comprehensive papers on primary 
osteomyelitis of the os caleis (thirty-two cases 

In 1948, the International Society for the Welfare of Cripples held its First Pan- 
\merican Meeting in Mexico, under the presidency of Farill. Soon afterward the charter 
meeting of the Seetedad La'‘ino-Americana de Ortopedia y Traumatologia was held at 
\eapuleo with delegates from eight countries; Farill was elected President. The First 
Congress of the Secredad was held at Montevideo and Buenos Aires in 1950, with an at- 
tendance of nearly 300 Latin American specialists. José Luis Bado succeeded Farill as 
President 

In 1948, Dro AL Velasco Zimbr6én published the preliminary report on the cadaver- 
hone bank established by him in collaboration with Dr. A. Chardy and Dr. L. Sierra Rojas. 

In 1950, Dr. Carlos A. Orellana took a course in hand surgery with Dr. Sterling Bun- 
nell 

Carlos Finek and J. Vargas Sahagun are leading orthopaedic surgeons in Torreon; J. 
L.. Salinas Rivero, Federico Muguerza, Everardo Lozano, and Rodolfo Rangel in the state 
of Nuevo Leon: Carlos Heredia, E. Escalante Alfaro, and Fernando Guzmiin in Yueatian; 
Uribe Casillas, G. Santacruz, Salvador Gare’a, and V. Cambre in Jalisco; Diego Hinojosa 
in Tampico; Mauro Love in Veracruz; and Enrique Sotelo in Sonora. 

The Mexican orthopaedists have been conducting research on different ailments and 
on techniques of the specialty and have published papers in several Mexican medical 
journals such as WMedrerna, Revista del Hospital General, Revista del Hospital Infantil, 
Pronsa Médica Mexicana, and Revista del Hospital J udrez 

Phe teaching of orthopaedics has been conducted in the medical schools following the 
French plan, being included in classes on surgical pathology, surgical technique on cadav- 
era, dogs, and human beings; and in the surgical clinics in the hospitals. 

In 1943, Dr. Castro Villagrana gave the first course on bone and joint surgery in the 
Jusrez Hospital Parill started the vearly courses in orthopaedics in the Hospital General 
in 1930. andin he established the Orthopaedic Department of the Facultad de Medi- 
coma and Was appointed its Professor; in 146 his class was transferred to the postgraduate 
school, Orthopaedics is taught as a special class in the Facultad de Medicina of Yucatan, 
Which was established in 1944, the same vear as the Orthopaedic Service of the Hospital 
OHoran. Dr. Escalante Alfaro has been Professor and Head of the Service since that time. 
In Monterrey, Dr. J. L. Salinas Rivero is Professor of Orthopaedics in the Facultad de 
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Medicina. Services of the specialty have been introduced in the Muguerza and General 


City Hospitals. 


Dr. Aureliano Urrutia, the gifted Mexican general surgeon who in 1897 was the first 
in Mexico to use astragalectomy for the correction of club-foot deformity, tried svnovec- 
tomy of the knee in a case of tuberculosis in 1903, used arthroplasty of the elbow widely, 
and performed numerous operations for bone and joint ailments. He was Professor par 
concours of Surgery in the Facultad de Medicina de Mexico in 1912 and later was Dean of 
the Facultad and Director of the Hospital General. His talent and activity allowed him to 
improve the teaching of medicine in Mexico. 

Dr. José Castro Villagrana, Professor of Surgical Therapeutics since 1926 at the 
Facultad de Medicina, of which he is Dean at the present time, is President of the Mexican 
Committee of the American College of Surgeons and of the International Society of 
Orthopaedic and Traumatic Surgery; he is a member of numerous medical societies. 
He has been one of the pioneers of modern bone surgery in Mexico. He has written papers 
on resections of the lower jaw, melorrheostosis, tumors of bone, dislocations of the patella, 
compound fractures, scoliosis, and arthrodesis of the tuberculous hip. 

Dr. Manuel F. Madrazo was the first physician who had opportunity for postgradu- 
ate study in New York and in several European hospitals. He practised orthopaedics ex- 
clusively for some years after 1920. Also in 1920 he performed the first spine fusion in a 
case of Pott’s disease. His ability and devotion brought to him great respect and con- 
sideration. 

Dr. Alfonso Ortiz Tirado, well known surgeon who established the Service of Bone 
and Joint Surgery at the //ospital General in 1922, provided modern equipment for it with 
the funds derived from his singing. In 1937 he established a private orthopaedic hospital 
which now belongs to the /nstituto del Sequro Social. He has enjoyed a large orthopaedic 
practice and has become internationally known in this field through numerous operations 
which he has performed. 

Dr. Eduardo Gomez Jduregui is at present Head of the Orthopaedic Departments at 
the Hospital General and at the Hospital Infantil. He has performed a large number of 
arthrodeses of the hip after the method of Brittain, in some of them using the Trumble 
approach, as well as many other operative procedures. 

Dr. A. Velasco Zimbr6n established the first bank of bone from cadavera. He has 
devised several operative techniques such as those for spine fusion and surgical treatment 
of prognatism. He established and directs the Hospital of Guadalupe and the convalescent 
homes for crippled children, German Diaz Lombardo, Juan Maria Rodriquez, Consolacion, 
Primavera, and the one supported by the Lions Club. 


To Dr. Arthur Steindler who is the professor under whose supervision the largest 
group of Mexican orthopaedists have been trained; to Dr. Caldwell, Dr. Bunnell, Dr. 
Chandler, Dr. J. E. M. Thomson, Dr. Oscar Lee Miller, Dr. Samuel Kleinberg, Dr. Alfred 
Kk. Gallant, and to several other specialists in the United States, and to Dr. Luis Iglesias, 
Dr. J. L. Tarafa, and Dr. A. Inclin of Cuba, who have trained Mexican doctors on their 
services or Who have come to Mexico to lecture, the Mexican orthopaedic surgeons express 
their gratitude. They are also indebted to the former Mexican physicians who have aroused 
their interest and helped them in obtaining their training and experience. 

The author comprehends the limitations of this modest effort, but he hopes that some 
capable men will undertake the important historical research to further the study and to 
clarify the details pertaining to Aztee medicine. The books from which the foregoing in- 
formation was taken are the most faithful and reliable. Special mention must be made of 
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the book of Sahagtin, Mistoria de las Cosas de Nueva Espana, written in the sixteenth cen- 
tury, and edited from the old Florentine manuscript, which is considered the best in 


describing the life and costumes of the Aztecs 


The author's appreciation is extended to Miss Eulalia Guzman for her kindness in allowing the reproduc- 
tion of the drawing from the frescoes of Teotihuacdn and to Mr. Diego Rivera for his important contribution. 
Acknowledgment of the valuable data on the advance of modern orthopaedics is given to the doctors men- 
tioned in the bibliography for their personal communications and especially to Dr. Carlos A. Orellana for his 


revision of the English manuseript 
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FIFTY YEARS OF PROGRESS IN ORTHOPAEDICS AND 
TRAUMATOLOGY IN) BRAZIL 


BY FLAVIO PIRES DE CAMARGO, M.D., AND LUIZ GUSTAVO WERTHEIMER, M.D., 
SAO PAULO, BRAZIL 
e PRECURSORS 

The first reference to orthopaedics which we were able to find in the Brazilian medical 
literature dates back to the time of the Brazilian Empire. It was a petition from a Rio de 
Janeiro surgeon, Antonio José Peixoto, to the Emperor, asking permission and help to 
build an orthopaedic institute. Imperador Pedro II referred the petition to the Academia 
Imperial de Medicina which was his practice in medical matters. Transcribed in the Anais 
da Academia Nacional de Medicina (Vol. 10, pages 189-203) is the answer given by Nunes 
Garcia who was then the well known Professor of Anatomy of the Faculdade de Medicina 
do Rio de Janeiro. He thought orthopaedics should be made a part of the medical school 
itself so that, as he expressed it, gymnastics could be taught in the Collegio Pedro IT and 
orthopaedics could be taught in the Clinica da Faculdade de Medicina, provided that the 
necessary equipment were made available. 

This document demonstrates that as early as 1841 the Faculdade de Medicina was 
already asking the government for facilities to teach orthopaedics. It seems incredible 
that not until seventy years later, in 1911, was Nunes Garcia's request granted, when the 
teaching of the specialty was established officially in Rio de Janeiro. 

It was not until late in the nineteenth century that Brazilian orthopaedics actually 
began to develop. Prior to this, orthopaedic cases were referred to general surgeons or 


pediatricians, some of whom gained a considerable reputation in this, their chosen field. 


Thus, at that time, Barfio Afonso de Carvalho performed osteoclases, osteotomies, and 
other orthopaedic operations, and Pertence was known as an expert traumatologist. 

In 1888, during the time of the Emperors, the Minister of Education, Viseonde de 
Saboya, established the Chair of Pediatric Surgery, which was held by Candido Barata 
Ribeiro (Fig. 1). He was a brilliant and talented surgeon who devoted himself to ortho- 
paedics with the same enthusiasm that he showed in his political life, as the first Mayor 
of the City of Rio de Janeiro, as Senator, and even as Justice of the Supreme Court. He 
Was particularly interested in the treatment of club feet and bone and joint tuberculosis. 
Some of his writings are remarkably advanced for his time. In 1898 he wrote a book on the 
forcible correction of kyphosis.'* Less skillful surgeons caused this method to be abandoned 
on account of complications arising in cases of Pott’s disease. His method, however, had 
the merit of emphasizing the importance and the possibilities of progressive correction of 
deformity, one of the basic concepts of orthopaedic treatment. 

Ovidio Meira was Barata Ribeiro’s pupil and in due time became an outstanding 
orthopaedist. 

At approximately the same time, there was in Rio de Janeiro another distinguished 
orthopaedist, Joaquim Pinto Portelia (Fig. 2). In 1888 after travel and study in Europe 
he wrote Impressdes de uma viagem a@ Italia e Franga debaixo do ponto de vista da Moderna 


‘ 


Ortopedia, in which he sought to ‘‘ehamar a atencdo dos médicos brasileiros sébre essa nova 
especialidade afim de que a ela alguns se dedicassem seriamente e completamente como os 
ortopedistas europeus e americanos” (draw the attention of the Brazilian physicians to this 
new specialty, so that some of them would earnestly and thoroughly dedicate themselves 
to it, as have European and American orthopaedists). In that paper Portella also deseribed 
the methods of treatment most common in the countries he visited. A detailed description 
of the treatment used in Italy for the correction of rachitic deformities was given. 
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In the same vear (ISS88) he wrote Necessidade da fundagao de institutos orto pédicos ( 


hospitacs maritimos no Rio de Janeiro, an article in which he outlined his brilliant plan for 


the development of orthopaedics in this city. It was not long before his ideas bore fruit 


with the foundation of an orthopaedic hospital. We are indebted to Portella for the crea- 


tion of the first two orthopaedic services in Brazil. The fire: was founded in 1911. It was 


a department of the Santa Casa (a charity hospital) and was well suited to teaching. The 


second one, the Hospital Sdo Zacharias, established in 1914, was also well equipped and 


had 150 beds for children under the age of fourteen, a good operating room, and a plaster 


room 


In 1911 the Chair of Children’s and Orthopaedic Surgery was established in the 
/ Universidade do Rio de Janeiro. Attendance at the course in orthopaedics was compulsory 


and at the end of the course the students were examined. The distinguished surgeon, 


Nascimento Gurgel (1876 1928) was appointed professor. With his great knowledge and 


remarkable skill as a teacher, he achieved great renown throughout Latin America. He 


has left many publications of note on such subjects as poliomyelitis, deficiency diseases, 


and the encephalopathies. He retired in 1925, leaving many disciples, some of whom have 


hecome famous orthopaedic surgeons 


\t this stage of its development, Brazilian orthopaedics was dominated by the 


european influence, particularly the Freneh. This is apparent, for instance, in the teaching 


institutions which were organized like those in France, where there was no place for the 


care of adults with orthopaedic conditions. The orthopaedic departments of the Brazilian 


general hospitals were only intended for children and adolescents. Many years were to 
pass before traumatology and orthopaedics were to be associated in Brazil without regard 
to the age of the patient. The first step toward this goal was taken in 1911, at the Univer- 
sidade do Rio de Janeiro when the Chair of Pediatria Médica e Cirargica was divided into 
two new chairs Clinica Pediitrica Médica and the Clinica Pedidtrica Cirirgica e Orto- 
pedica. Another milestone was reached in 1944, when the chair of Clinica Cirtirgica 
Infantil ¢ Ortopedia of the Universidade de Sado Paulo was converted into the Clinica 
Ortopédica « Traumatologica. The hospital facilities of the Clinic were then set up to 
treat children and adults of both sexes 


PLONEERS 


Phe vear 1925 marks the beginning of a new era in the history of the development 
of orthopaedics in Brazil. The ground had been prepared; and now, by a strange coinci- 
dence, in the same vear, the four most important Brazilian universities started a movement 
to revise the teaching of orthopaedics. In Rio, after Gurgel’s retirement, Barbosa Vianna 
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became professor. In Sao Paulo, 
tezende Puech (Fig. 4) was 
appointed to the newly created 
Chair of Clinica Cirirgica In- 
fantil Ortopédica. In Recife 
(Pernambuco), Barros Lima and, 
in Bahia (Salvador), Durval T. 
da Gama were appointed to the 
newly created chairs of the same 
title. 

During the next fifteen 
vears was done most of the 
pioneer work which laid the 
In that period orthopaedics was ~ — 
recognized in almost every Bra- 


zilian medical school; ortho- : 


foundations of the present era. 


paedic services were created in 
many hospitals, the Sociedade Fao. 4 
Brasileira de Ortopedia e Trau- 

matologia was tounded and two 

journals devoted to the specialty were organized: Arquivos Brasileiros de Cirurgia ¢ Orto- 
pedia and the Revista Brasileira de Ortopedia ¢ Traumatologia. 

Each university became an orthopaedic center, stimulating further development 
of the specialty. In Rio, Barbosa Vianna (Fig. 3), former professor of anatomy, organized 
the teaching of the specialty, using didactic methods to compensate for the lack of ade- 
quate hospital equipment. The small ward of the //ospital Sado Francisco de Assis was the 
only service available in 1927. It was far too small to permit the formation of an ortho- 
paedic staff or the teaching of medical students. In spite of this, with his great determina- 
tion, Barbosa Vianna was able to contribute a great deal and to establish the good reputa- 
tion of orthopaedics in Rio. His enthusiasm and his ability as an organizer were most 
apparent in the Rio medical societies, where he occupied many leading positions. He was a 
founder of the Colégio Brasileiro de Cirurgides. In 1935 he was especially invited to give 
a series of lectures at the University of Paris. They were published later in a book!”. The 
chief subjects which he covered were: congenital scoliosis, Madelung’s disease, amputa- 
tion prostheses, and the treatment of elub-foot. He presided over the Congress of the 
Sociedade Brasileira de Ortopedia ¢ Traumatologia held in Rio in 1942. 

At the Universidade de Sdo0 Paulo, Rezende Puech (Fig. 4), an earnest teacher with a 
stimulating personality, became professor. He started his orthopaedic career as chief of 
the Orthopaedic Service at Santa Casa, where he demonstrated outstanding qualities as 
an organizer and his sincere dedication to his work. He was in a way a self-made ortho- 
paedic specialist ; he never had time for travel or for study abroad. He had a well deserved 
reputation as a clinician and, when the Chair of Pediatrie Surgery and Orthopaedics 
(Clinica Cirtirgica Infantil e Ortopédica) was established at the University of Sao Paulo in 
1925, he was elected to that position. He enjoved considerable prestige and knew how to 
use it to advance the new specialty. He built an excellently equipped hospital, the Pavilhdo 
Fernandinho Simonsen (Fig. 6), on the grounds of the Santa Casa, since that is a large 
and well organized charity hospital. Puech planned the organization and the teaching of 
orthopaedics in the Pavilhdo Fernandinho, with its 150 beds, according to the most 
advanced ideas of his time. Due to special regulations of the hospital, however, these 
facilities were only available to children under the age of fifteen. 

In 1935, as part of his vigorous program to advance the specialty in Brazil, Puech, in 


VOL. 34-A, NO. 3, JULY 1952 


| 
de 
4 
a 
H 
4 
\ 
i\ 
; 
mS 
id 
° 


F. DE CAMARGO AND L. G. WERTHEIMER 


association with Achilles de Araujo, Barros Lima, and a group of other enthusiastic ortho- 
paedists, planned and founded the Sociedade Brasileira de Ortopedia e Traumatologia., 
Puech was its first president, in 1936. His multiple activities left him little time to write, 
but he still managed to produce such significant works as: Doenga de Heine-Medin, 
Contribuicao ao estudo da cora plana, and Problema da Luragao Congénita no Brasil, 


valuable monograph on the subject. He designed a method for the treatment of para- 


lytic talipes caleaneus, the results of which were later published by his collaborators.*” He 


Was a member of the International Society of Orthopaedic and Traumatic Surgery, 
as well as of a great many European and other orthopaedic societies in the western 
hemisphere 

Puech was also renowned for his knowledge of hospital administration and, in the 
latter vears of his life, his advice was sought on the planning of almost every new hospital 
in the state of Sao Paulo. The Hospital das Clinicas of the University of Sao Paulo, for 
instance, Was in large part planned by him 

He died in 1939, at the age of fifty-five. In spite of his early death, he had already 
paved the way for the teaching of orthopaedic surgery at the University of Sao Paulo 
\Miedieal School, and had built and organized the Pavilhdo Fernandinho, the first South 
American Hospital devoted solely to orthopaedic surgery. He had also played a major 
role in the foundation of the Soededade Brasileira de Ortopedia e Traumatologia and had 
done much to raise the prestige of orthopaedic surgery, which was just beginning to be 
recognized in Brazil during his time 

Puech left a number of disciples who have carried on the work he had begun and who 

have come to hold positions of prominence in Brazilian and South American orthopaedics 
Among these are Domingos Define, his close collaborator, and Orlando Pinto de Souza, 
Renato Bomfim, and Itapema Alves, his disciples in the Pariihao Fernandinho. 

The Universidade de Recife, in the northeastern part of Brazil, appointed Barros Lima 
in 1925 tothe newly established Chair of Orthopaedics. Through his great efforts, it beeame 


gre photog iphed in 1956 during the first mee ting ol the Sociedade Brasileira de Or ‘topedia ‘ 
Traum mia. First row, lett to right: José Londres, Vittorio Putti, Rezende Puech, Elwseu Guil- 
ies ie oo ingos Define, and Barros Lima. Second row, left to right: Amorim, Godoy Moreira, 
Achilles de Araujo, Weinberger, and Bomfim. Third row, left to right: Frasca Define, and Caio 
Amaral 
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an important center of learning and did much toward making orthcpaedics a well known 
and accepted specialty in a large area of the Brazilian territory. One of the leading figures 
of the Sociedade Brasileira de Ortopedia ¢ Traumatologia, he was its president in 1938. He 
founded in Recife the first Brazilian hospital for the care of osteo-articular tuberculosis, the 
Sdnatorio Infantil para Tuberculose Cirirgica, He also founded the Arquivos Brasileiros 
de Cirurgia e Ortopedia, a review of the specialty, which he edited himself and in which he 
published most of his numerous writings. The more notable of his works include: A 
proposito do tratamento das fraturas do antebrago nas creangas, Traction com hilos en las 
fraturas de femur de los ninos (translated into Spanish and French), Epifisite deformante 
da tibia, Neurofibromatose cutanea ¢ ossea, Gibosidade por tetano, A propodsito da genese da 
luragdo coro-femural, Tratamento da paralisia obstetrica, and a book, Tratamentos cirirgicos 
da rculose published in 1931. 

In the Hospital Santo Amaro and later on in the Hospital Infantil, he or- 
ganized efficient services and there he gathered around him several associates who 
have become outstanding orthopaedic surgeons, among Whom are Bruno Maia and Ruy 
Batista. 

He was appointed by the government to direct the state assistance to hospitals 
and in this position he rendered important and beneficial services. Later he was made 
Dean of the Faculdade de Medicina of Recife. He is a member of the International Society 
of Orthopaedic and Traumatic Surgery, as well as of a number of other national and foreign 
scientific societies. 

Barros Lima never abandoned general surgery. Five vears ago, after having made 
invaluable contributions to the cause of orthopaedics, he resigned his position as Professor 
of Orthopaedics, and was appointed Professor of Surgery of the Faculdade de Medicina 
of Recife. Ruy Batista, one of his disciples, was called to take his place as Professor of 


Orthopaedics. 


SOCLEDADE BRASILEIRA DE ORTOPEDIA E TRAUMATOLOGIA 


In 1935 a group of orthopaedists, led by Puech, Achilles de Araujo, and Barros 
Lima, founded the Sociedade Brasileira de Ortopedia e Traumatologia in Sio Paulo. The 
society originally included twenty-two surgeons, among whom were: Godoy Moreira, 
Domingos Define, Orlando Pinto de Souza, Mario Jorge de Carvalho, Caio do Amaral, 
José Londres, Renato Bomfim, Bruno Maia, Correa do Lago, Milton Weinberger, Silvio 
Marques, José Lima Batalha, and Antonio Longo. 

The Sociedade Brasileira de Ortopedia e Traumatologia was the first orthopaedic 
society to be founded in Latin America. Its chief objectives were: to organize Brazilian 
surgeons specializing in orthopaedics and to protect and assure the prestige of this branch 
of surgery; to further the advancement and encourage the study and practice of the spe- 
cialty; and to aid in the solution of medicosocial problems connected with orthopaedic 
surgery. 

In the eighteen years since its foundation, the Soctedade Brasileira de Ortopedia ¢ 
Traumatologia has achieved much, having overcome the natural difficulties and the lack 
of effectiveness inherent in every new organization. The tremendous area of Brazil added 
considerably to the difficulties during the early steps of the Society's development. It was 
only through the great enthusiasm of the pioneer members that the Sociedade Brasileira 
de Ortopedia e Traumatologia survived and grew so that it now has 130 members, the 
maximum allowed by the by-laws. 

On July 1, 1936, the Society held its first meeting in Sao Paulo under the presidency of 
Puech. This was the first orthopaedic meeting ever held in Latin America. Among the 
distinguished guests was Prof. Vittorio Putti who addressed the membership on Cirurgia 
ortopédica na medicina contempordnéa, in which he stressed the point that it was the 
orthopaedist’s proper function to treat all patients with fractures admitted to general 
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hospitals. This responsibility for fracture treatment has been generally recognized in 


almost every country, despite the opposition of a few surgeons. 


Since its founding, the Sociedade Brasileira de Ortopedia e Traumatologia has held nine 


meetings, one every two years. Some of these have been attended by surgeons from all over 


the continent. Important subjects in the field of orthopaedics and traumatology are always 


chosen with particular reference to local needs and interests. Some of the papers which 


have been given are: Luracao congénita cOLo-fe mural, Sequelas da paralisia infantil, 


Fraturas do colo do fémur, Fraturas do tornozelo. Dores lombares, Osteomielite. Fraturas da 


coluna vertebral, Paratisias obstetricas, Tratamento das pse udoartroses, Pé torto conge nito, 
Tuberculose osteo-a ticular. Fraturas do cotovelo, and Fraturas da diatise fe mural. 


In order to stimulate study and research, the Society has instituted biennial prizes 


for the best national contributions to orthopaedics or traumatology. In addition to its 


central organization, the Sociedade Brasileira de Ortopedia ¢ Traumatologia has regional 


sections in several Brazilian states. These state societies hold bimonthly meetings for the 


presentation of symposia or the free discussion of subjects of interest. 


The enumeration of these activities gives some idea of the vitality of the Sociedade 


Brasileira de Ortopedia ¢ Traumatologia. It has been a powerful force for the advancement 


of Brazilian orthopaedies and an invaluable medium for a better understanding among 
the specialists themselves 

PRESENT CONDITIONS 
The development of Brazilian orthopaedic surgery has been closely associated with 

? the growth of the centers of medical teaching 

4q Orthopaedics is now taught officially in ten Brazilian medical schools: Belém, Recife, 

$ Jahia (Salvador), Niteroi, Curitiba, Porto Alegre, the two in Rio de Janeiro, and the 

sa two in Sao Paulo; thus the most important centers in the north, middle, and south of 

7 Brazil are covered, Clinica Cir iirgica Infantil e Ortopédica is the name given to all the chairs 


except the one at the Cniversidade de Sao Paulo and that at the Faculdade de Ciéncias 
Vedicas do Rio de Janciro. In these two the name of the department with its hospital 


service is Clinica Ortopédica ¢ Traumatologica, a more fitting title. 
At the Universidade de Sao Paulo Godoy Moreira succeeded Rezende Puech. After 


completing his internship in general surgery in Sao Paulo, Godoy Moreira worked as an 
assistant to Biesalski at the Oskar-/Helene-Heim in Berlin, and later as an assistant to Putti 
at the /stituto Rizzoli in Bologna. On his return to Sao Paulo in 1934, he founded the 
Institute Ortopédico ¢ Clinica de Fraturas, a forty-bed hospital, devoted exclusively to the 


specialty 
In 1940, when he became professor, he began teaching orthopaedics in a small fifteen- 


bed ward in the Santa Casa, while waiting for the new facilities of the Hospital das Clinicas, 
then being built. In 1942 he was made Clinical Director of this Hospital, a post which he 
held for three vears. During that time he organized the 120-bed department of Ortho- 


paedies and Traumatology of that Hospital. He also persuaded the government to use the 
facilities of this Hospital for the care of the emergency cases of the city of Sao Paulo. Thus 
the Hospital das Clinicas of the Sao Paulo Medical School received a vast and invaluable 


flow of teaching material for all of its various clinies. In the highly industrialized city of 


Sao Paulo, however, with its heavy traffic, the 120 beds of the Clinica Ortopédica e Trau- 


matologica, the new name given this service in 1944, were soon inundated by the tide of 


aceident patients. Overflowing of patients into the corridors became a common scene and 


a new and larger hospital was needed. A magnificent, up-to-date, 280-bed hospital has 


been built, thanks to the prestige and vision of the Director, ¢ rodoy Moreira. It will house 


the Clinica O lopedu ae Traumatoloqgica and is one of the most modern and well equipped 


orthopaedic hospitals in the world (Pig. 7). It will certainly play an important role in the 


future development of Brazilian orthopaedics and traumatology. 
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In 1945 and 1946 Godoy Moreira was invited by the Department of State of the 
United States and the British Council to visit the chief orthopaedic centers of both 
countries. During this vear he gained first-hand knowledge of the advancements in the 
specialty during World War II. 

In January 1946, he founded the Revista do Hospital das Clinicas where most of the 
papers of the Clinica Ortopédica e Traumatolégica are published. 

Among Godoy Moreira’s works, special mention must be made of his research on 
fractures of the neck of the femur ™."4 and his contributions to the technique of bone- 
grafting®*. Another significant contribution is the trephine * used for biopsy of deep bone 
tumors. Among his publications are: Principios fundamentais do tratamento da paralisia 
infantil; Indicagées dos transplantes osseos em cirurgia ortopédica; Tratamento da pseudo- 
artrose do célo do fémur pela ésteosintese; Tratamento das fraturas e pseudoartroses do célo 
do fémur pela associagao dos enxértos osseos esponjosos e cortical; Enxérto bicondiliano; 
Fixacao da cabecga femural na ésteosintese do célo do femur: Tecnica e aparelhagem; Sequelas 
da paralisia infantil; Contribucion al estudio del sindrome de Volkmann; Anca a. scatto; 
La disostose cleido-cranica come malattia ereditaria; and Lurations habituelles de la rotule. 
He is a member of the International Society of Orthopaedic and Tr: aumi atic Surgery and 
of a number of other American and European societies. 

There is also in SAo Paulo another outstanding orthopaedic center, Pavilhao Fernan- 
dinho, previously mentioned. As head of the orthopaedic department, Puech was succeeded 
by Domingos Define. He had specialized in orthopaedics under Glaessner in Berlin, and 
with von Bayer in Heidelberg, and afterwards with Putti in Bologna. In Sao Paulo he 
became one of Prof. Puech’s greatest collaborators in the Pavilhao Fernandinho, where 
for many years he was in charge of the regular course in orthopaedic surgery at the 
Faculdade de Medicina. When he later took over the direction of the Pavilhao Fernandinho 
he was well qualified to give it a sound orientation and to maintain its well deserved repu- 
tation as a teaching and working center. 

When the new medical school, the Escola Paulista de Medicina, was created, Domingos 
Define was made Professor of Orthopaedics. He was one of the founders of the Sociedade 
Brasileira de Ortopedia e Traumatologia and in 1940 he was elected its president. He has 
many publications to his credit. Among them are his studies on: Nove processo para estab- 
ilizar a articulagao tibio-tarsica no pé paralitico; A preluxagdo do quadril; Novas aquisigoes 
no terreno do tratamento das osteomielites; Traumatismos obstétricos da regiao escapulo- 
humeral; Etiopatogenia da coxra-plana. Estudo experimental; Fratura do célo do fémur; 
Conside rao s sobre alquns casos de lesao da fibrocartilage m do jo tho; Novo modelo de mesa 
destinada ao tratamento das fraturas da coluna vertebral; Tratamento das pseudoartroses 
congénitas dos ossos da perna. 

In Rio de Janeiro, Achilles de Araujo succeeded Barbosa Vianna in 1948. Brazilian 
orthopaedics is greatly indebted to this associate of Pinto Portella and Nascimento Gurgel. 
Araujo started working with them in 1914, in the old Hospital Sao Zacharias. In 1919, with 
Ovidio Meira, also a member of the same hospital staff, he performed the first vertebral 
arthrodesis, using Albee’s technique. In 1930, Achilles de Araujo founded the Clinica 
Ortopédica do Hospital Evangélico with a well equipped department of traumatology for 
both children and adults. He is the Professor of Orthopaedics and Traumatology of the 
Faculdade de Ciéncias Médicas do Rio de Janeiro. 

The foundation of the Sociedade Brasileira de Ortopedia ¢ Traumatologia is partly the 
result of his tireless efforts. He was its president in 1937. In 1939 he founded the Revista 
Brasileira de Ortopedia e Traumatologia, in which he published most of his numerous works. 
Special mention should be given to the following: Tratamento cirurgico da ausencia congé nita 
da tibia; Reconstituigao articular autoplastica do cotorelo baloigante; Quadro redutor para 
tratamento das fraturas do membro superior; Osteodistrofia fibrosa localizada; and Fratura 


isolada da espinha tliaca anterior ¢ supertor. 
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Achilles de Araujo is a member of the International Society of Orthopaedic and 
Traumatic Surgery and of a number of other foreign societies. 

In Rio de Janeiro there are two other schools in which orthopaedics and traumatology 
are taught. The chair of Traumatologia da Escola Nacional de Educagao Fisica is occupied 
by Caio do Amaral, a former student of Putti and traumatologist to the Brazilian Expe- 
ditionary Force in Europe during World War IL; the other is the chair of Clinica Cirargica 
Infantil ¢ Ortopédica da Faculdade de Ciéncias Médicas, to which Dagmar Chaves has been 


appointed 

In the Faculdade de Medicina da Universidade da Baia, in the northeast section of 
Brazil, Benjamin Salles succeeded Durval Gama in 1950. He has a well equipped service in 
the local Santa Casa and has published several works of which should be mentioned the 


Tratamento do pé varo equine congénito, a complete monograph, including the most recent 
contributions to the subject. He has studied in great detail the anatomy of congenital 
talipes. Among his other papers are: Consideragdes sébre 0 sindrome de Volkmann; Trata- 


mento conservador da tuberculose osteoarticular na erianga; Tratamento das fraturas do célo 


do fémur pela osteosintese com o parafuso de Godoy Moreira; and Em torno das fraturas 


supracondilianas do umero na ervanga. 
In the southernmost section of Brazil, in the city of Porto Alegre, Nogueira Flores 
was the first Professor of Orthopaedics. Cesar Avila succeeded him in 1944 and, with the 


help of collaborators, is organizing a good center for the teaching and practice of ortho- 


paedies and traumatology 


PREACHING HOSPITALS AND ORTHOPAEDIC SERVICES 


Up to approximately thirty vears ago, adult patients with orthopaedic conditions, as 
well as fractures, were treated on the general surgical wards or in the children’s infirmaries. 
Little by little, however, the need for specialized equipment and trained personnel became 
| so obvious that orthopaedic sections were created in the general hospitals. 


With the growth of the specialty in Brazil, several hospitals, both government and 
private, were built solely for the care of orthopaedic and traumatological patients. Sao 


Paulo and Rio de Janeiro led the new trend. Today dozens of such services are scattered 


throughout the country as special departments of the general hospitals. 
Two orthopaedic hospitals, both located in Sao Paulo, deserve special mention; they 


are Clinica Ortopédica ¢ Traumatolégica and the Pavilhao Fernandinho Simonsen. 


Clinica Ortopédica ¢ Traumatologica 

Built under the supervision of Godoy Moreira, for the purpose its name implies, this 
hospital has a capacity of 280 beds for adults and children. It possesses special facilities 
for the treatment of accidents and fractures, an air-conditioned surgical floor, a bone bank, 


a complete physiotherapy and rehabilitation department, with hot and cold pools; a 


special department for the construction of orthopaedic appliances; a special department for 


the treatment of infantile paralysis; a department of pathological anatomy with a speci- 


men museum; and an amphitheater with direct ceiling view to two of the operating rooms. 

The Clinie is located in the Medical Center of the Faculdade de Medicina da Universi- 
dade de Sao Paulo (Fig. 8). This is the only Latin American medical school with a Class A 
rating from the American Medical Association. [t has good laboratory facilities, especially 
in the anatomy department. The bone bank of the Clinic has been used extensively. About 


one hundred operations were performed last year in which refrigerated bone was used. 


In the Clinie’s emergency department an average of forty new accident cases are seen 


every day. The medical students spend six months here and have an excellent opportunity 


to become familiar with most traumatic conditions. During its six vears of existence, 


18,202 patients have been cared for in the Clinic. This volume of work offers an exceptional 


opportunity for the study and teaching of the specialty. 
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The Clinic has twenty-five surgical assistants, and surgeons are on duty twenty-four 
hours a day to care for the emergency cases. 


Pavilhto Fernandinho Simonsen 


This hospital was built under the supervision of Puech and was finished in 1931. A 
150-bed hospital for patients under fifteen years of age, it is at the present time under the 
direction of Domingos Define. It has a surgical floor, x-ray department, an orthopaedic 
appliances shop, lecture and class rooms, modern equipment for orthopaedic and pediatric 
surgery, and a well equipped and very active out-patient department. A physiotherapy 
section is located near the out-patient department. Due to its affiliation with the Santa 
Casa, it may use the laboratory and other facilities of that hospital. 

In Rio de Janeiro, the Pavilhao de Ortopedia e Traumatologia, a division of the Hospital 
Sado Francisco de Assis, carries on the teaching of orthopaedics to medical students of the 
Faculdade de Medicina da Universidade do Rio de Janeiro. Designed by Achilles de Araujo, 
the Pavilhao has a capacity of fifty beds for adults and children. It is very well equipped 
with a modern surgical suite, class rooms, x-ray and physiotherapy departments, a library, 
and out-patient department. An 
emergency clinic is maintained in the out- 
patient department 

Besides the teaching hospitals, there 
are in Brazil a number of excellent hospitals 
and institutions devoted to orthopaedics 
and traumatological surgery. Some of them 
are well worth mentioning. In Riode Janeiro 
there is the Serviga de Ortopedia do Hospital 
Jesus, under the competent direction of 
Pinheiro Campos. It has eighty beds for 
children and adults. Pinheiro Campos 


started his career as Mario Jorge’s assist- 
ant, and later went to the United States 
where he studied with Albee. An earnest 
worker, he has, with the help of a large 
group of collaborators, succeeded in mak- 


ing his service at the Hospital Jesus an 
excellent and well known orthopaedic 
center. He has devoted much attention 
to the study of poliomyelitis and has Pavilhdo Fernandinho, Sio Paulo 
acquired a good collection of scientific 
films dealing with the disease. He is the President-Elect of the Sociedade Brasileira di 
Ortopedia e Traumatologia. 

Also in Rio de Janeiro are the following hospitals: 

The Hospital Central de Acidentados is under the direction of Mario Jorge de Carvalho, 
a student of Delbet and Rouvillois. Since 1928 he has been active in the field of trauma- 
tology. Dedicating himself particularly to the problem of industrial accidents, he has 
trained some well known assistants, such as Walter Barboza. The hospital has 100 beds 
and is fully equipped for the treatment of fractures and accidents 

The Hospital Barata Ribeiro is « beautiful, modern, eighty-bed children’s hospital, 


headed by Luthero Vargas, who supervised its building in every detail. 


Pavilhao Dodsworth is a thirty-bed hospital, direeted by Dagmar Chaves and devoted 
to the care of osteo-articular tuberculosis. There is also the Clinica Cirdrgica Infantil ¢ 
Ortopédica with eighty beds under the direction of Almeida Rios and Haroldo Portella 
Finally, as important services existing in Rio de Janeiro, we must mention the Clinica 
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Ortopédica ¢ Traumatolégica headed by Caio do Amaral, the Clinica Ortopédica da Santa 
Casa managed by Henrique de Gées, and the Clinica Ortopédica do I pase under the direc- 
tion of Walter Barboza 

In Sao Paulo there are the Serviga de Ortopedia e Traumatologia do Hospital Municipal 
headed by Orlando Pinto de Souza, and the orthopaedic service of the Hospital da Cruz 
Vermelha under the direction of Azzi Leal. 

Of interest is the Clinica Ortopédica e Traumatologica da Santa Casa de Santos, which 
has fifty beds and a very active accident service. It is headed by Emilio Navajas. It has 
a school for crippled and defective children, the only one of its kind in Brazil. 

In the emergency government hospitals in Recife, Rio de Janeiro, and Porto Alegre, 
there are special sections with staffs of traumatic surgeons ready and equipped to care for 
fractures and other injuries of the locomotor system. The traumatic service of the emer- 
gency department of the Porto Alegre Hospital has modern equipment; the staff is headed 
by Sergio Cattani de Curtis. 


AND TRAUMATOLOGY 


CONTRIBUTIONS TO ORTHOPAEDIC SURGERY 

\ number of original contributions have been made by Brazilian specialists to the 
literature of orthopaedic and traumatic surgery. The following are worthy of note: 

Rezende Puech devised a surgical procedure for the treatment of paralytic talipes 
calcaneus 

Well known are the studies made by Godoy Moreira on the treatment of fractures of 
the neck of the femur, using a special lag serew for osteosynthesis. Godoy Moreira’s 
trephine is a useful instrument for bone biopsies. The same author and collaborators have 
developed a new set of instruments and a technique for bone grafts, particularly for those 
of the so-called bicondylar type. From the same authors came an instrument for the 
fixation of the head of the femur in the osteosynthesis for fracture of the neck of the femur. 

Domingos Define designed a model of a table for the treatment of fractures of the spine. 
He also developed a technique for the stabilization of the ankle joint in the paralytic foot. 

Achilles de Araujo designed a table for the treatment of fractures of the upper limb. 

Milton Weinberger made a valuable contribution to the traction of the fingers, 
by using a special device, which was adopted by Albee on his fracture table. 

Flavio Pires de Camargo has been studying the technique of intramedullary osteo- 
synthesis in the Clinica Ortopédica e Traumatologica de Sado Paulo, and has developed a 
new technique for fractures of the distal end of the femur. 

Edmundo Batalha (S40 Paulo) has studied refrigeration anaesthesia and the tech- 
nique of bone-grafting 

Luiz Gustavo Wertheimer (Sao Paulo) has made original studies on the innervation 
of the joints 

Lauro Barros de Abreu (Sao Paulo) has developed a standardized surgical signalling, 
which includes most of the instruments used in orthopaedic surgery,—that is, standard- 
ized the way of asking for instruments during the operation by special hand signs. 

In the field of roentgenographic techniques as applied to the locomotor system, two 
works deserve mention: 

Jany and Moretzsohn de Castro (Sao Paulo) have developed a practical technique 
for cineroentgenography for every moving part of the body. By photographing the image 
on a special fluorescent screen, using film hypersensitized with mercury vapor, these 
workers were able to get excellent motion pictures of moving organs at any target-film 
distance, in an illuminated room and with remote control. This will open an immense 
field in the study of kineties. The apparatus is being manufactured in England. 

Geraldo Guerreiro (Sa0 Paulo) has developed a technique for slow lateral exposures 
of the thoracie spine with the patient breathing. This erases the shadows of the ribs, 


leaving clear images of the vertebrae 
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Fig. 7 
The new Clinica Ortopédica e Traumatolégica da Universidade de Sao Paulo. 


Medical Center of the University of Sao Paulo. (1 is the Clinica Ortopédica e Traumatolégica 


The scientific productions of Brazilian orthopaedic and traumatic surgeons have 
been published for the most part in three medical reviews: Revista do Hospital das Clinicas 
(Sao Paulo), Revista Brasileira de Ortopedia e Traumatologia (Rio de Janeiro), and Arquivos 


Brasileiros de Cirurgia e Ortopedia (Recife, Pernambuco). 
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Some subjects have been particularly well studied in our country. Congenital anom- 
alies and malformations have been extensively studied by Brazilian orthopaedists 
(mong the numerous publications on the subject we shall mention those dealing with 
congenital dislocation of the hip joint, club-foot, and some of the more rare conditions. 

Congenital dislocation of the hip joint in Brazil, as Puech emphasized, does not repre- 
sent the problem it does in some European countries. [ts incidence in our country is greater 
among those of foreign races who have lived for some time in our country, for instance 
among the Japanese. Despite this finding, the subject has received special attention from 
several authors, such as Domingos Define, Zander, Bomfin, and Bittar, besides those 
already mentioned 

The study of congenital club-foot and its treatment has long been a subject of 
interest. There was a symposium on this subject at the Seventh Meeting of the Soetedad: 
Brasileira de Ortopedia e Traumatologia presented by Pinheiro Campos and Define Frase:i. 
It was also the subject of a good monograph by Benjamin Salles and of a paper by Freitas 
da Gama of the (niversidade da Baia. Finally there is the work of Nogueira Flores in 
which he included a review of the different methods of treatment used. 

Among publications relating to the rarer congenital deformities, mention should 
be made of Kanan’s A disostose cleido-craneana e coxra-vara congénita, Wertheimer’s work 
on the coracoclavicular joint and limitation of movement of the shoulder joint, and Arau- 
Costelas cervicats 

\s to the metabolic diseases of bone, we must mention the work done by Ulhoa 
Cintra who wrote Doengas dsseas metabolicas, a widely illustrated work in which a new 
disease entity, a variation of Fanconi’s syndrome, characterized by lack of the glycosuric 
element, has been described and the proper treatment has been outlined. Extensive research 
has been carried out by Cintra and his collaborators on the same subject. Magalhdes 
Carvalho has published an excellent monograph on rickets in Rio de Janeiro, Another 
investigator in the field of bone diseases is Hermeto, Junior. Among his publications may 
be mentioned: A paratiroidectomia na moléstia de Engel-Recklinghausen; Os processos d¢ 
Ossea. Significacdo e consequéncias cirirgicas; Forma mono-ostotica da moléstia 
de Engel-Recktinghausen; A frequéncia do ademona da pardtireoide na moléstia de Engel- 
Recklinghausen 

Obstetrical paralysis was presented by Pinto de Souza and Barros Lima at the Fifth 
\leet Ing of the Sociedade Brasiletra de Ortopedia ( Traumatologia. These authors published 
an excellent monograph on the subject. Recently Graner studied the patients treated in 
the Pavilhdo Fernandinho during the last ten years with special attention to their follow-up, 
having in mind possible sequelae. 

In 1939 Define published a valuable monograph on coxa plana, dealing with experi- 
mental studies made on rats. Dagmar Chaves also wrote on the same subject in 1948. 

The subject of low-back pain has been carefully studied by Pinto de Souza, and 
Kanan has published a monograph on os purum bone grafts. 

Bone infections, chiefly osteomyelitis and tuberculosis, represent some of the most 
frequently studied subjects in Brazil. Acute hematogenous osteomyelitis is common in 
Brazil, showing a higher incidence among the rural groups of children. Numerous are the 
studies carried out in this field, ranging from the use of antistaphyloeoccic vaccines to the 
modern antibiotics. Define in the Parilhao Fernandinho and Camargo in Clinica Ortopédica 
¢ Traumatologica have published numerous writings, which, in addition to stressing the 
importance of aborting the disease with these agents, discuss the importance of different 
surgical techniques in the treatment of the sequelae. The report of Abreu and Ferreira 
presented at the Sixth Meeting of the Sociedade Brasileira de Ortopedia e Traumatologia 
should be mentioned. 

The incidence of osteo-articular tuberculosis in Brazil is low, as compared with its 
incidence in Kuropean countries. This fact must be due chiefly to the pasteurization of 
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milk and to the factor of insolation, because in Brazil there is sun most of the year. 


Statistics show that tuberculosis is more frequent in the sea-shore cities, such as Recife, 
Rio de Janeiro, and Santos. Brazilian contributions to its study have been important, 
especially those of Pinto de Souza and of Sardinha who studied the use of streptomycin ; 
of Altino who emphasized the diagnosis of tuberculosis by lymph-node biopsy; of Barros 
Lima and of Bomfim who studied the most frequently affeeted joints, as well as different 
methods of treatment. 

Lacaz published in 1941 an invaluable monograph concerned with the study of 
mycotic articular lesions. In his Estudo das micoses com lesdes osteo-articulares he presents 
a considerable number of cases, following systematic laboratory standards in the identifiea- 
tion of the etiological agents. He comes to the conclusion that these osteo-articular lesions 
are rather common among us and do not present any specific roentgenographie or clinical 
picture. The most common mycotic bone infection in Brazil, according to his studies, is 
the actinomycotic mycetoma, with a preponderant localization in the foot. The etiological 
agent frequently found in this case is the Actinomyces brasiliensis (Lindenberg, 1909). 

The abundant literature on the prophylaxis and treatment of infantile paralysis 
demonstrates the great interest in this disease in Brazil. Poliomyelitis is endemic in 
every state of the Union and in many of them it may occasionally occur in severe epidemic 
form. Pinheiro Campos, after a comparative study of the disease in the United States and 
Brazil, came to the conclusion that it is equally frequent in both countries. 

Poliomyelitis was one of the official subjects of the Third Meeting of the Soecedade 
Brasileira de Ortopedia e Traumatologia, at whieh Godoy Moreira and Barros Lima 
presented a report on the treatment of its sequelae. Recently Marcondes de Souza and 
Bartolomei published the late results in 300 cases of surgical stabilization of the foot and 
muscle transplants at the knee in the treatment of the sequelae of infantile paralysis. 

Besides the contributions already specified, we should also mention the following 
papers: Carvalho, about electrotherapy in the treatment of Heine-Medin’s disease; 
Ferreira and Lazzareschi on tendinous transplants in hip-joint paralysis; Zander focused 
attention on alterations in statics in the course of treatment of total paralysis of the lower 
limbs, and Chaves analyzed the triple arthodesis in the stabilization of the paralytic foot. 

In the field of traumatic lesions of the locomotor system, many interesting papers 
have been published. The advantages of certain methods of treatment or contributions to 
several current techniques are brought to light from large series of cases. 

Along with the considerable technical developments in every branch of medicine, 
the treatment of fractures has today become highly specialized. Several factors may 
change the prognosis regarding a given fracture, but the one which stands out as most 
important is the type of treatment employed. It is here that the skill of the traumatic 
surgeon makes a great difference. Familiar with every type of fracture as well as with all 
methods of treatment, he knows which will best suit the particular case. Another point 
which has a definite bearing on the outcome of treatment is the adequate surgical arma- 
mentarium for the treatment of trauma which he possesses and knows how to use to the 
best advantage of his patient. 

Mention should be made of the chief Brazilian contributions in the field of trauma- 
tology in addition to those previously cited. 

Many contributions on fractures of the femoral diaphysis have been made to the 
literature. This subject was chosen for discussion at the last meeting of the Soctedade 
Brasileira de Ortopedia e Traumatologia, opened and led by Lazzareschi and Weinberger. 
A word should be said about the contributions of Mario Jorge and, most recently, Pinto 
de Souza, Pinheiro Campos, Abreu, and also of Camargo and his collaborators. 

In fractures of the leg, Batalha and his collaborators studied the end results in 3,000 
patients treated in the Clinica Ortopédica e Traumatolégica da Universidade de Sao Paulo. 
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Bipolar fixation with Kirschner wires was the procedure of choice. Correa do Lago also 
made a significant contribution on the same subject. Pinto de Souza and Bruno Maia‘s 


communications on fractures of the ankle joint are valuable contributions and treat the 


subject extensively. Fractures of the bones of the foot have been studied by Blessmann 


and Salles 
As to fractures of the bones of the forearm, the papers of Souza Ramos and 


Wertheimer and his collaborators should be mentioned 
Finally we must mention Achilles de Araujo’s paper and Batista’s monograph on 
traumatic lesions of the wrist, and Moraes’s communications on styloiditis of the radius. 


Nove: The authors wish to thank Prof. Achilles de Araujo for information and photographs used in the 


account of the early history of orthopaedics in Brazil 
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DEVELOPMENT OF ORTHOPAEDIC SURGERY 
AND TRAUMATOLOGY IN CHILE 


CARLOS URRUTIA U., M.D., SANTIAGO, CHILE 


BY 


Hospital de Niios “Luis Calvo Mackenna’”’, Santiago 


In Chile, only during the last twenty-five vears have orthopaedic surgery and trauma- 
tology taken their place as an important specialty different from general surgery. During 


the first half of this century, the most renowned surgeons of the period became the pioneers 
of this branch of surgery. Almost all of them had attended courses giving special training 
in European schools of surgery. The majority followed the teachings of French ortho- 
paedists, and a few acquired their knowledge in Germany or Austria. It is due to French 
influence in our country that this specialty has been established mainly in children’s hos- 


pitals, following the pattern of Prof. Ombredanne. 
This paper will deal with the development of this branch of surgery in Chile and with 


the principal men who deserve credit for the importance it has today as a science in itself 


and as a harmonious synthesis of science and art. 

Gregorio Amunategui (1868-1938), Professor of Clinical Surgery and Dean of the 
Facultad de Medicina of the state university, planned and founded the Chair of Orthopaedic 
and Children’s Surgery. In 1909, it became a part of the /ospital de Ninos Roberto del Rio. 
Prof. Eugenio Diag Lira (1880-1945) was at that time at the head of it. He had been 
Prof. Amunategui’s most efficient, dynamic, and brilliant collaborator, and had acquired 


his training in children’s surgery and orthopaedics under Broca and Kirmisson, and in 


osseous tuberculosis at Berek sur Mer with Calot and Ménard. 
& To Prof. Diaz Lira belongs the credit of having started the specialty and set it in 
motion. As early as 1919, he gave optional courses as Extraordinary Professor (one who is 


not full professor). His training and outstanding ability gave to the specialty such prestige 
that the full professorship was established in 1929. His enthusiasm, his ability as a surgeon, 
his enterprising nature, and his fatherly love and kindness awakened an interest in the spe- 
cialty, which acquired fundamental importance in the medical field and a most astounding 


growth 

With remarkable perseverance, Prof. Francisco Navarro (1872-1940), who occupied 
the Chair of Surgical Pathology (1910-1935), imparted great importance to traumatology. 
On retiring, he wrote the Facultade de Medicina, donating a sum of money to establish an 
annual award for the development and advancement of orthopaedic surgery, which he felt 
was the only branch of surgery which, in Chile, had not reached the stature of the other 


branches 
In 1925, the political developments of the country enormously influenced the sudden 


development and importance of traumatology through the many socialistic laws which 


were passed, providing medical assistance for workmen and employees. One law, No. 4055, 


for instance, providing insurance for industrial accidents, Was passed during the pres:deney 


of that statesman, Arturo Alessandri Palma 
About 1930, several medical centers were established in different parts of the country 


to give special care to people crippled by industrial accidents, thus giving greater impor- 


tance to orthopaedic surgery and creating an interest in plastic surgery of soft tissues. 
Many and noted were those trained during these vears in the Department of Ortho- 
paedic and Pediatrie Surgery; among them, Prof. Arnulfo Johow, who succeeded Prof. 
Diaz Lira, ‘the Master”, and who is now serving at the same Hospital (//ospital de Ninos 
Roberto del Rio) together with Prof. Ernesto Prieto and Eugenio Diaz B. 
Hospital de Ninos Manuel Arriaran, another center, growing out of the first, was 
established in 1920. [It has been very important in the development and advancement of 
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the specialty. It has been di- 
rected by Agustin Inostroza, 
and among his collaborators 
have been Juan Gandulfo 
(1898-1932), A. Alonso, Cesar 
Izzo, and the author. 
A new and _ particularly 
interesting orthopaedic center 
was established in 1945. at 
Hospital de Ninos Luis Calvo 
Mackenna; here, there is splen- 
did team work; the staff de- 
vote full time to the work. 
The industrial accident 
law, No. 4055, has been useful 
as a basis for traumatological 
training through the entire 
country. It created an organ- Fic. 1 
ization, the full development Professor Eugenio Diaz Lira (1880-1945 
of which required twelve years First Professor of Orthopaedic Surgery at the Universidad de Chile 
and became a reality on De- | —_— 
cember 7, 1937, the day of the 
establishment of the Instituto 
Traumatologico de Santiago. 
This institute occupies a mod- 
ern building five floors high; 
the first two floors are used for 
an out-patient department, 
physiotherapy, and adminis- 
tration; the basement is used 
as a prosthesis shop, and the 
other floors for about 2006 
beds. Up to November 1, 
1951, 194,000 patients had 


Fic. 3 
been treated. 


Professor Francisco Navarro Dr. Juan Gandulfo 
rhe head of the Instituto (1872-1940 (1898-1932) 


is Prof. Teodoro Gebauer; sev- 
enteen traumatologists collaborate with him, and there are five specialists from other 
branches of medicine. Prof. Gebauer received his degree in 1927. He has been Extraordi- 


nary Professor of Traumatology since 1938, having been a favorite assistant of Prof. Na- 
varro and Prof. Opazo. He received special training in Europe (1928-1929), and took 
shorter courses in 1930 and in 1950; he has also been secretary of several South American 


medical congresses. About fifty traumatologists practising throughout the country have 
been trained by him. 

In the organization, the development, and the advancement of the Instituto Traumato- 
logico, Prof. Fernando Opazo, one of Prof. Navarro’s students, deserves special credit. He 
was Medical Advisor; his reputation, high clinical standards, technical ability, and ideals 
have given the Instituto prestige as a first-class specialized center. 

In the administration —that is, the regulations, finances, and equipment, as well as in 
the building of the Jnstituto even to its smallest architectural details—Mr. Francisco 
Perez Lavin, administrator for years, must be remembered. In the press, by lectures, and 
in scientific journals, he struggled to establish the monopoly of the Board of Insurance for 
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Labor Accidents (la Caja de Accidentes del Trabajo) for all the crippled workmen in the 
country as a state organization which, fundamentally, ought to work socialistically rather 
than as a commercial enterprise 

Due to the shape of the country, remarkably long and narrow, other centers have 
heen founded, as follows: in Coquimbo, Valparaiso, Curico, Talea, Concepcién, Temuco 
and Osorno. All of them belong to the Board of Insurance for Labor Accidents, which 
at first depended largely on the Caja Nacional de Ahorros, a sort of monetary bank partly 
supervised by the State 

In bringing about the present growth of the specialty, Prof. Vittorio Putti, from Bo- 
logna, Italy, had a powerful influence, blending orthopaedics and traumatology into a 
broad, precise, and important concept, as the surgery of the locomotor apparatus. In 1936, 
he visited Chile and gave two scholarships; one was awarded (1936-1937) to the author 
and the other (1939-1940) to Cesar Izzo. 

The contributions and the new ideas from this famous master’s dynamic school have 
been spread throughout the country and over Latin America by the author both from 
the orthopaedic sections at Hospital Luis Galvo Machkenna and at Hospital de Carabineros 

Police Hospital) from the traumatological section. 

In this country the Central Board of Hospitals (Servicios de Beneficencia y Asistencia 
Social) controls almost all the hospitals; it has a splendid organization prepared to provide 
all the essentials. As an organization partly of the state, it gives hospitalization and treat- 
ment, under contracts previously enacted, to a great volume of patients who come under 
the social laws: it gives attention to the destitute, and in accordance with an agreement 
between it and the University of Chile, it contributes to medical teaching, which is con- 
dueted by professors appointed to hospitals in Santiago and Concepcién. Due to this fact, 
one specialist is in charge of only a few beds, hence depriving orthopaedics and traumatol- 
ogy of a centralization which might prove beneficial in experimental work, in teaching a 
vast number of students, and in giving specialists certain standards. 

In Santiago, with 1,500,000 inhabitants, 12,500 hospital beds are available, LO,S13 
belonging to the Central Board of Hospitals, 500 to military hospitals, and about 1,260 to 
private hospitals. 

Excepting the Instituto Traumatologico, the entire number of beds available to pa- 
tients with pathological conditions of the locomotor apparatus under treatment by special- 
ists amounts to about 340. The thousands of people who are not injured in factories but 
on other jobs or who suffer from tuberculous osteo-artbritis must also be cared for in these 
heads 

Each of the six surgical clinics of the University of Chile (the state university) has 
qualified specialists in attendance. 

In Concepcién University there are also consultants both in orthopaedics and in 
traumatology, and next year this university may have a full Chair of Orthopaedics. 

Valparaiso ranks high with a well equipped /nstituto Traumatologico of about ninety 
beds. The chief is Manuel Rivera, who has trained many surgeons in the specialty who 
work not only in the /nstituto Traumatologico with remarkable success but also in the 
various hospitals of Valpara’so 

The prosthesis shops in Santiago's Jnstituto Traumatologico in the Hospital Roberto 
del Rio and in the Hospital Luis Calvo Mackenna have contributed to the teaching and 
advancement of the specialty. A very important contribution has been that of one of these 
shops (Ortor) in which are made all appliances required in the surgery of the locomotor 
apparatus, including instruments, osteosynthetie devices, and immobilization apparatus. 
These are distributed to all parts of the country. This shop, created after the pattern of the 
shops of the /stituto Rizzoli, Bologna, Italy, has made many instruments and apparatus 
designed by Chilean surgeons. This shop aims to standardize the instruments needed by 
the specialty throughout the country. 
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The Sociedad de Cirujanos de Hospital holds meetings once a year lasting an entire 
week, to discuss the chief articles of the year; these articles are published in the Society's 
Boletin. Three years ago this Society joined the Soctedad de Cirugia de Chile in publishing 
Archivos de la Sociedad de Cirugia. The Instituto Traumatologico has occasionally published 
its work both in males and Jornadas Traumatologicas. Hospital Roberto del Rio has col- 
lected in its archives all the publications of the Department which have appeared since 
1930. The specialty’s most important advancement has resulted from the Sociedad de 


Ortopedia y Traumatologia, founded in 1949, because of the influence it has had on teach- 


ing, in creating laws and regulations for the practice of surgeons and technicians, and in 
giving specialized training to students and postgraduates. 

Since not all publications of Chilean surgeons on orthopaedic subjects can be included 
in the bibliography, the following list includes only the theses accepted for the degree of 
Doctor of Medicine from the University of Chile. 


THESES FOR DOCTOR OF MEDICINE OF THE UNIVERSITY OF CHILE 
(Arranged chronologically) 


Gopoy, L.: El masaje v la movilizacién en el tratamiento de las fracturas. 1900. 

VILLARRAEL, M.: Estudio sobre la profilaxia de los accidentes ocasionados por el aire comprimido, 1904, 

Osteo-artropatia hipertrofiante. 1905. 

AraAos, L.: Tratamiento de las osteomielitis crénicas. 1906. 

Herrera, L.: Tratamiento de las osteoartritis tuberculosas. 1906 

Seputvepa, J.: Amputacién interescipula-toraxica. 1907. 

Briro, A.: Estudio sobre las amputaciones osteoplisticas. 1908. 

Correz, C.: Estudio clinico sobre las atriciones de los miembros. 1908. 

Loperectt, F.: Fractura de la rétula v su tratamiento operatorio, 1909. 

Moma, E.: Consideraciones sobre el diagnéstico y tratamiento del mal de Pott. 1910 

CANALES, M.: Osteotomia, estudio de las enfermedades del pié y de la rodilla. 1910. 

Lapra, L.: La reseccién diafisiaria en la osteomielitis. 1911. 

Urretia, P.: Tratamiento ambulatorio y masaje en las fracturas de la pierna. 1911 

De Ramon, E.: Contribucién al estudio de las luxaciones simples del hombro, 1912. 

Moraca, G.: Pardlisis infantil. Estado actual de su estudio y contribucién al tratamiento quirtirgico. 1913 

Acuitar, L.: Micetoma o pié de madura, 1913. 

Woop, J.: Tratamiento de las heridas articulares y de las artritis traumsiticas por el método de Murphy. 1917 

Herrera, H.: Contribucién al estudio de la pardlisis infantil. 1917. 

Fonck, R.: Luxacién congénita de la cadera. Contribucién al tratamiento no cruento. 1917. 

kinaurn, S.: Relacién entre los vicios de reflexién y los vicios de posicién de la columna. 1918. 

Jiron, G.: Contribucién al estudio de la desviacién de la columna vertebral en nuestros escolares. 1918 

ALESSANDRINI, I.: heteroinjerto muerto en cirugia. 1920. 

Sievers, H.: Contribucién al estudio de las anquilosis vy su tratamiento por la ionoterapia. 1921. 

Pena, T.: Comentarios sobre injertos 6seos vivos vy autégenos, 1922. 

Castro, H.: Contribucién al estudio de la osteosintesis. 1923. 

Grez, A.: Osteosintesis. 1923. 

Beize, C.: Kinesiterapia en afecciones articulares. 1923. 

Urine, L.: Consideraciones sobre los modernos métodos en el tratamiento de fracturas. 1924. 

Jonow, F.: La operacién de Klapp-Kirschner en las osteoartritis tuberculosas del pié vy en el pié de polichinela. 
1924. 

Humeres, A.: Contribucién al estudio de las fracturas. 1926. 

AntuNez, G.: Consideraciones sobre las fracturas expuestas, 1926. 

GuasaLaca, E.: Indicaciones de laminectom‘a en la fractura vertebral, 1927 

Conrreras, A.: La simpaticectomia peri-arterial en los retardos de consolidacién de las tracturas, 1927. 

Corre, A.: La osteoartritis tuberculosa en el medio hospitalario. 1927. 

Miranpa, M.: Contribucién al estudio de las exostosis osteogénicas, 1928. 

Tornero, L.: Tratamiento de la tuberculosis quirtirgica por el método de Finikoff. 1928. 

Priero, Péliomielitis y su tratamiento actual. 1928. 

Prayvuox, B.: Fractura de la columna vertebral. 1929. 

Herane, b.: El método de Lecene en la osteomielitis. 1929. 

Gasarpo, J.: Concepto actual de la artritis gonoeécica y sus tratamientos, 1930. 

Berman, L.: Contribucién al estudio de la osteosintesis temporal por el procedimiento del Professor Om- 
bredanne, 1930. 
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bo: Apésitos de larga duracién en las fracturas expuestas. 1931 

De La Maza, V.: Contribucién al estudio del mal de Pott en la infancia, Operacién de Albee. 1931 
Murray, Ro: Contribucién al estudio de la artritis focal embdlica. 1931 

Lo: bnfermedad de Kimell Verneuil, 1931 

Jarra, G.: Afeeciones no tuberculosas de la eadera en el nino. 1931 

Azmora, J.: Osteomielitis y tratamiento con radioterapia. 1931 

ARRIAGADA, Fracturas transversales en la rétula. 1931 

NuSez, M.: Tratamiento quirtirgico del mal de Pott. 1931. 

Meza, k.: Contribucién al estudio del hallux valgus. 1931. 

GALLEGUILLOS, G.: Lesiones traumaticus de los cartilagos semilunares. 1931 

Darricapves, A.: La artrodesis extra-articular de la cadera. 1931 

PererMan, V.: Tratamiento de las atriciones de los miembros vy del shock traumitico, 1932. 
Reyes, J.: Algunas consideraciones sobre la fisiopatologia de la fractura. 1932. 

Guina, Ro: Tratamiento de las fracturas de la pierna. 1933. 

AcuSa, Po: La osteosintesis precoz en las fracturas expuestas. 1934. 

Wenenann, C.: La oste’tis fibroqu’sticea de Recklinghausen, 1934. 

Nor, M.: La exostosis osteogénica. 1934 

Zaeuzer, J.: Luxaciones recidivantes, 1934 

Acie, Vo: Contribucién al estudio de la operacién de Albee en el mal de Pott. 1934. 

Barrios, Ro: Contribucién al estudio del tratamiento quirtirgico de la coxalgia. 1934. 

Leyron, J.: Seccién traumiatica de los tendones flexores de la mano y su tratamiento de urgencia. 1935, 
Traseveco, b.: Contribucién al estudio de las fracturas expuestas de los miembros. 1935. 
Serunvepa, | Tratamiento ortopédico puro del equinismo en el nino. 1935. 

Genert, A.: Tratamiento de las fracturas de la columna vertebral por los métodos de reducecién forzada, 1935. 
Curyre, Artrodesis extra-articular en la coxitis tuberculosa del adulto. 1936. 

Unera, Mo: Contribucién al diagnéstico de certeza en la tuberculosis osteoarticular del nino. 1936. 
Briones, J.: Consideraciones sobre fracturas pelvianes que inteteresan la cavidad cotiloidea, 1936. 
Ar.acic, J.: Tratamiento de la fractura de los dedos de la mano, 1937 

Unpurraca, O.: Contribueién al estudio del pié paralitico. 1937 

Jiron, He: Contribucién al estudio del problema de la artritis. 1937 

Cirventes, A.: Fracturas del codo en el nino. 1937 

Gasarvo, Ho: Diagnéstico en las tuberculosis osteoarticulares. Importancia de la biopsia ganglionar. 1938 
Eiorza, H.: Contribucién al estudio de las fracturas del segmento inferior de la pierna, 1938. 
to, V.: Contribucién al estudio de las fracturas de la femoral. 1938. 

Jumenez, Bo: Luxaciones patolégicas de la eadera. 1939 

Avaio, Fo: Contusiones v esguinces de la rodilla. 1939 

Diaz, Eo: Luxacién congénita de la cadera, 1939. 

Manpusano, A.: Rigideces post traumiiticas del hombre, 1939 

Carrasco, F.: Contribucién al estudio v tratamiento del sindroma de Little. 1939. 

(rrro, C.: Fracturas de las ap6fisis transversas lumbares. 1939. 

Brases, Jo: Amputaciones v prétesis del miembro inferior. 1939. 

Mercapo, Jo: Fracturas de la columna vertebral en el terremoto. 1939-1940. 

Tawarco, Estudio bacteriolégico terapéutico de las heridas contusas. 1940. 

quire-tractor de Finochietto en el tratamiento de las fracturas del antebrazo. 1941, 
Weinstein, Tratamiento de las fracturas expuestas recientes, 1941. 

Antas, C.: Traumatismos del earpo. 1941 

Mus8oz, M.: Estudio de la fractura de la disifisis del fémur. 1941. 

Fuentes, Algunos aspectos de traumatismos encefalo craneano, 1941. 

YaSez, D.: Estudio de la fracturas cerradas del antebrazo. 1941 

Gricurina, D.: El hemotorax traumstico. 1941 

Urzvua, M.: Diistasis de la articulacién tibioperonea inferior, 1942 

Anras, G.: Las fracturas del fémur en el nino. 1942 

Sancuez, V.: Terapia de las esguinces mediante inmovilizacion con aparatos enyesados, 1942. 
KrvG, Av: Neumo encefalografia en las secuelas de traumatismos encéfalo craneano, 1942. 
Munuuer, H.: Heridas de las manos vy de los dedos. 1942 

Morey, A.: Fracturas del segmento inferior de la pierna, 1942 

Pezanres, V.: Lesiones traumiiticas uretrovesicales en las fracturas de la pelvis. 1942. 

Martinez, Bo: Fracturas del caleaneo. 1942 

Arnrve, Fracturas del hueso malar v apoéfisis cigomiitica. 1943. 

Caprera, A.: Mal de Pott v su terapéutica médico quirtrgica, 1943. 

Canvo, M.: Contribucién al estudio de la pseudoartrosis congénita de la tibia. 1943. 
Garter, Fracturas de la clavicula. 1943 
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Marana, C.: Movilizacién activa precoz en el tratamiento articular por la aecién de la novocafna. 1943. 
SEPULVEDA, E.: Osteomielitis aguda. 1943. 

Amaya, FL: Infeccién de la mano. 1943 
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Donapvo, A.: Traumatologia vy quemaduras. 1944, 

FLUHMANN, G.: Lesiones traumuiticas de los tendones de la mano. 1944. 
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GrossiinG, V.: Transplante del peroné post diafitectomia en algunas osteomielitis. 1944. 

Yuu, W.: Fracturas de la rotula. 1944 

Mirauces, H.: Artrodesis sub astragalina de Gallie en las fracturas graves del calcaneo. 1946. 


Herrera, S.: La osteoartritis tuberculosa de la rodilla en el nino y Jos resultados de su tratamiento quirtirgico 


por la reseecién econémica. 1946. 

Sitva, G.: Tratamiento fisico de la bursitis caledréa. 1946. 

Acuurra, M.: Consideraciones sobre sesenta casos de lesiones de los meniscos de la rodilla. 1947. 

AcuSa, R.: Tratamiento de la osteomielitis aguda en el nino. 1947. 

Arco, A.: Estudio sobre hematologia v serologia en la tuberculosis osteoarticular. 1947 

Gover, H.: Planigrafia de los huesos v su aplicacién clinica. 1947. 

Leiva, R.: Transplante del tibial anterior v osteoclasis tibio peronea. 1947. 

Coorerr, L.: Nuevos tratamientos de las fracturas. Férula de Lambotte Stader. Enclavijamiento intramedu- 
lar. 1947 

Herrera, bo.: Regeneracién de los meniscos de la rodilla extirpados. 1948. 

Parepves, G.: Reconstruceién del codo en las secuelas post-traumiiticas en el nino, 1949. 

Vittecas, M.: Displasias congénitas de la cadera. 1949. 

Gonzavez, L.: Enelavijamiento intramedular en las fracturas diafisiarias del antebrazo, 1949. 
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Tapia, L.: Epidemiologia de la péliomielitis. 1950. 
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Asenso, ALFONSO: Hematoma subdural. Santiago, Stanley, 1946, 
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ORTHOPAEDICS IN URUGUAY 


OF 


HALF A CENTURY’ 


BY DR. JOSE LUIS BADO, MONTEVIDEO, URUGUAY 


Traumatologia de la Facultad de Vedicina y 


a 


snatologico 


Phe development of orthopaedic surgery in Uruguay repeats in its general outlines 


the features which have characterized it in almost every country in the world. Its origins 


blend with those of general surgery. 


For the purpose of outlining its development, it may be divided into two extensive 


periods. The first extends from the turn of the century up to 1935, thus covering a period 


of thirty-five vears. The second covers the years trom 1935 to L950. 


hi 


t Pertod: 1901-1935 


In this first period, the practice of surgery of the locomotor apparatus Was one of the 


many activities of the general surgeon. Treatment and teaching pertained to general 


surgery with special emphasis on children’s surgery. There was, therefore, a general sur- 


veon for adults and a children’s surgeon, both of whom included in their sphere of activities 


treatment of bone lesions and trauma and teaching of orthopaedics and traumatology. 


In the second period, from 1935 up to the present, an already specialized activity 


has sought to limit itself to surgery of the locomotor apparatus and of the various ele- 


ments whieh constitute the organs of locomotion, with the designation of “surgery of 


the organs of locomotion”. In its growth, this favorite daughter of surgery acquired a 


personality of its own, independent from that of the trunk from which it stemmed. In fact, 


surgery as a science, capable of facing all pathological problems and with ever-increasing 


4 progress, has not been able to retain its integrity, to the benefit of the solutions entrusted 


to it. Its sphere of action has broadened continually, and thus specialization has been born 


out of the innate power of 


progress Which divides, not in 


order to weaken, but rather 


to strengthen the ultimate 


achievement. It has asserted 


itself as a phenomenon obey- 


ing natural reactions, and its 


appearance on the scene is 


independent of the will of 


man or of schools. And thus 


it is that today ortopaedia is 


considered “surgery of the 


locomotor apparatus”, and 


the building of the Hospita de Clinica the ortopaedista is a “sur- 


geon”’. In its splendid matu- 


rity. it stands for much more than André endeavored to express by the name with which he 


baptized it in the eighteenth century. [t is the surgery which comprises in its study and in 


its practice everything relative to a complex organic system, overflowing therefore the 


frame of the body which originally was supposed to limit its sphere. It is reconstructive 


surgery, plastic surgery, and the surgery of rehabilitation. Even more, it is a science and 


anart, born ina soil prepared tor sate anatomopathological bases, for correct methods of 


investigation, and for rational therapeutic aims. In furthering the purpose already ex- 


pressed by Andrés symbol, it concerns itself not only with correcting but also with pre- 


enting deformities, taking over in a definite manner the treatment of rickets and of 
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traumatic lesions of the ex- 
tremities. Orthopaedics can- 
not be separated from = trau- 
matology; they spring from 
the same roots; they feed 
from the same sources, and 
are trined with the same dis- 
cipline; and the efficacy of 
this concept has been meas- 
ured already, not only by the 
progress made in the field of 


instruction, but as well, and 
fundamentally, by the de- 
crease in suffering, complica- 
tions, and morbidity. 

In the early years, at the 


Fic. 2 
‘ Side view of the /ustitute Traumatolégico, Montevideo, showing the 
turn of the century, the prac- emergency entrance. 


tice of orthopaedic surgery in 
Uruguay was not clearly de- 
fined, blending, on the one 
hand, with the practice of 
general surgery and, on the 
other, with children’s surgery, 
and confined to a quite lim- 
ited field of activity. In so far 
as it concerned the adult, its 
aim was the treatment of the 
most frequent traumatic le- 
sions; concerning the child, 


its field was limited to con- 
genital dislocation of the hip, 
club-foot, and osteo-articular 
tuberculosis in general. 

In 1897 one of the great- 
est surgeons of the second Operating room of the Jnstitute Traumatolégico, Montevideo. 
half of the century, Dr. Al- 
fredo Navarro, was appointed professor of clinical surgery. He had drunk deeply from 
French sources and his professors, Tillaux, Kirmisson, and Teofil Anger, had imbued him 
with a particular interest in the diseases of the locomotor apparatus, as he evinced later in 
numerous papers of great value. Both in teaching and in treatment, he paid particular at- 
tention to certain lesions of the extremities. Coxa vara, flat feet, fractures of the wrist, 
dislocations of the carpus, Dupuytren fractures, and fractures of the spine were his favor- 
ite subjects; and the uniqueness of his concepts, together with the brillianey of his eXposi- 
tion, earned him continental renown. 

In the Clinicas Quirirgicas the traumatic lesions most frequently studied were: dis- 
locations of the shoulder, of the hip, and of the elbow, fractures of the spine, of the shaft 
of the femur and of the leg, fractures of the humerus and of the forearm; and their treat- 


ment Was inspired in general by the ideas and concepts voiced in that epoch by the French 


school. Other affections of the locomotor apparatus, either of congenital origin or aequired, 
as a rule, were exceptional cases: club-foot, tuberculous osteo-arthritis which required 
resections and arthrodeses, tabetic arthropathies, and malignant tumors of the bone 
which demanded radicei surgery. 
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FRACTURAS EXPUESTAS 

FRACTURAS MULTIPLES 710 1.063 DECOLAMIENTOS EPIFISARIOS 

| FRACTURAS PATOLOGICAS 90 5603 ESGUINCES VARIOS 

| SECUELAS DE FRACTURAS 544 11.783 CONTUSICNES VARIAS 
VICIOSAMENTE CONSOLIDADAS 40 6287 HERIDAS VARIAS 
SEUDOARTROSIS -RETARDOS 131 RUPTURAS : MUSCULOS 
ATRICCIONES -AMPUTACIONES 1400 646 TENDONES - LIGAMENTOS 
TUMORES-DISTROFIAS OSEAS 233 176 SECUELAS POSTRAUMATICAS 


CONMOCIONES CEREBRALES 2.240 


Fic. 4 
Injuries treated at the Jmstituto Traumatologico during the ten-vear period June 1941 to May 
I95L included 27,415 fractures and 2,613 dislocations 


The teaching covering this type of lesions at the Clinica Quirtirgica was based upon 


general pathology, there being, of course, no specialized teaching. 
In 1908S, when the Hospital de Ninos Pereyra Rosell was inaugurated, two wards were 
dedicated to children’s and orthopaedic surgery, with a capacity of sixty beds, and Dr. 
Prudencio de Pena was appointed chief of that service, a position which he held for almost 
thirty vears 
More or less contemporary with it, a service of children’s and orthopaedic surgery 
Was initiated at the /ospital Pedro Visca under the direction of Dr. José Martirené. 
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In the same manner that the general surgeons treated adults, the children’s surgeons 
in these clinics treated the most frequently seen lesions of the locomotor apparatus: tuber- 
culous osteo-arthritis, congenital dislocations of the hip, club-foot, rachitic or congenital 
deformities, and osteomyelitis. 

In 1921 the Facultad de Medicina decided to create the Chair of Children’s Surgery, 
Which was filled for the first time in 1926, by Dr. Manuel Albo. 

During the period extending from the turn of the century up to 1935, publications 
and papers that is, an orthopaedic literature——were practically non-existent, with the 
exception of a few of Navarro’s publications on the subject of physiopathology of the 
carpus and of the knee, and one on fractures of the spine which was of great value when 
considered from the point of view of symptomatology. 


Second Period: 1935-1950 


In 1935 Prof. Eduardo Blanco Acevedo established in the Clinica Quirdirgica a depart- 
ment designed for traumatology and orthopaedics, appointing Dr. José L. Bado chief of 
the Service. In that department, which included only twenty beds, the severely injured 
patients were treated, and in a precarious way everything related to the specialty was 
taken care of. A group of young physicians Vazquez, Pedemonte, Caritat, and Cagnoli 
gave their loval and enthusiastic collaboration. The aims of teaching and practice of 
the activities in this Service were patterned after the school of the /stituto Rizzoli; its late 
Director, Prof. Vittorio Putti, must thus be considered the real teacher, the creating spirit 
of orthopaedics in Uruguay. 

The efforts made evident during five vears of work under those conditions resulted in 
the creation of an organization dedicated exclusively to the care and treatment of those 
with injuries of the locomotor apparatus and including also occupational or industrial 
accidents. This latter phase of the work was made possible by the collaboration of and an 
understanding with the Banco de Seguros del Estado, which in our country monopolizes 
everything relative to accident insurance. Thus it was that in June 1941 was inaugurated 
the Jnstituto Traumatolégico, «a dependency of the Ministerio de Salud Publica. 

After a short time, the /nstitute monopolized the care of the injured, thus accumulat- 
ing. in the course of a few years, a fund of experience hardly equaled by similar institu- 
tions. The drawing in Figure 4 gives an approximate idea of the amount of work done in 
the course of ten years. 

As an integral part of its activities, services of physiotherapy and rehabilitation, an 


out-patient department, prosthesis workshops, a plaster-cast department, both blood and 


bone banks, and other services were organized. Actually the record department now in- 
cludes more than 72,000 case records and almost a quarter of a million roentgenograms. It 
can be truly stated that the /nstituto is the birthplace of all the orthopaedic bibliography 
of the country. 

In 1948 the publication Anales de Ortopedia y Traumatologia de Montevideo was 
founded, publishing three issues yearly. In this journal the papers on the specialty are 
published, 

In 1949 was founded the Sociedad de Ortopedia y Traumatologia de Monterideo, at the 
monthly meetings of which papers on the affections of the locomotor apparatus are pre- 
sented and discussed. This society is closely bound to the Svciedad Latino Americana de 
Ortopedia y Traumatologia founded in Acapulco in 1948; the first Congress of this organi- 
zation, held in December 1950 in Montevideo and Buenos Aires, Was a fine expression of 
the development and progress of orthopaedics in the Latin American countries. 


Other Services 


Besides the /nstituto Traumatolégico, there are in Montevideo orthopaedic services 
connected with the Children’s Surgical Clinie in the Pereyra Rosell and Pedro Visea hos- 
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pitals. The Banco de Seguros del Estado, which, as we have stated, monopolizes the service 
for the care of occupational accidents, has recently inaugurated a hospital destined ex- 


clusively for the care of such cases 


Teaching 


In 1946 the Advisory Board of the Facultad de Medicina created the Chair of Ortho- 
paedies and Traumatology which was filled by competitive contest in June 1951, Dr. 


José Luis Bado receiving the appointment. Henceforth these courses will be compulsory 


for all medical students 


Postgraduate Teaching 


The Facultad de Medicina is organizing postgraduate courses of instruction and im- 
provement in technique. It is felt that at some time in the future the degree of “specialist ”’ 
will be conferred by the Facultad, upon completion of an advanced five-year course. 


Social Projections Social Legislation 


for several years the orthopaedists of Uruguay have been aiming their efforts at 
winning legislation which would fill the needs of the handicapped. 


Since 1942 there has been the Asociacién Nacional para Ayuda del Nino Lisiado (Na- 
tional Association for Aid to the Disabled Child) which among its other enterprises has a 
school for the rehabilitation of handicapped children (spastics and those crippled by 
poliomyelitis) named “Franklin Delano Roosevelt”? in memory of one of the greatest 
benefactors which humanity has ever had. There is also a legislative bill for Seguro Social 
de Proteccion al Invilido which, if definitely passed, would no doubt represent a great gain 
in that field 

The great majority of the papers on orthopaedies published in Uruguay belong to the 
Escuela del Instituto Traumatologico and already constitute a copious bibliography. 


Nore: It is with deep regret that we publish this article without the excellent bibliography prepared 
by the author. This is due to the inexplicable delay in the mails. [t is hoped that this bibliography may 


be included in the Oetober issue 


The Editor. 
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FIFTY YEARS OF ORTHOPAEDICS AND TRAUMATOLOGY 
IN ARGENTINA 


BY DR. JOSE MANUEL DEL SEL, BUENOS AIRES, ARGENTINA 


It is indeed a difficult task and a heavy responsibility both to outline the develop- 
ment of our specialty through half a century and to relate its history, without incurring 
mistakes and involuntary omissions. The reason for my having accepted this task is 
entirely due to the fact that I suggested the idea in a letter to the British Editor of The 
Journal of Bone and Joint Surgery, for the publishing and commentary of which I must 
thank Sir Reginald Watson-Jones. 

The history of orthopaedics and traumatology is the history of the men who helped 
to build the specialty and of the institutions in which the specialty has been practised. 
It is an unquestionable fact that personal effort always preceded the more extensive 
organizations in which the work has been carried out, in an already established and 
smoothly running system, by increasing its quantitative and qualitative possibilities. 

In the vast territory of Argentina (1,112,743 square miles), Buenos Aires was the 
leader of the movement, although later two other well known orthopaedic centers ap- 
peared,—Rosario de Santa Fé and Cérdoba. The latter eventually became important 
nuclei and through their technical and scientific progress, together with the role played 
in association with Buenos Aires, have taken an important part in the spread of ortho- 
paedics in the interior of the country by training capable specialists who organized centers 
in many other cities of this widespread country. 

By sheer coincidence, the time spanned by our narrative includes two similar periods, 
which cover two distinct stages. 

THE FIRST TWENTY-FIVE YEARS 

At the beginning of the century, orthopaedic surgery did not exist in our country 
as a definite specialty. The first orthopaedic surgeon was Luis A. Tamini, an exceptional 
man, son and grandson of medical doctors, who was graduated in 1903. When appointed 
to direct the Mechanotherapy Section of the /nstituto Lacroze, he became aware of the 
inadequacy of this type of treatment. In order to acquire the necessary knowledge which 
he could not obtain in his own country, in 1905 Tamini went to Europe, where he studied 
at the /stituto Rizzoli, Bologna, Italy. The head of this /stituto, at that time, was Ales- 


sandro Codivilla; under his leadership the young doctor became conversant with the 
different problems of his specialty. With this solid basis, Tamini later visited other Euro- 
pean centers, and in Ziirich, under Prof. Schultess, he made a thorough study of scoliosis 


and its treatment. 

On Tamini’s return to Buenos Aires, Marcelino Herrera Vegas, who had become aware 
of the importance of young Tamini’s efforts, gave him his full support and placed him 
in charge of the orthopaedic cases of his Department of Clinical Surgery at the /ospital 
de Clinicas. 

Later he entered the Surgical Department at the Hospital Teodoro Alvarez, on Roc- 
catagliata’s Service. Tamini took over this Department in 1910 and, although it was 
devoted to general surgery, he gave preference to orthopaedic cases. 

Almost at the same time, but without exclusive specialization, a department was 
organized at the Hospital de Ninos (Children’s Hospital), at that time headed by Alejandro 
Castro. This great surgeon practised children’s surgery and orthopaedics jointly, following 
the French school of medicine which was then the chief influence in Argentine medicine. 

About 1912, the Department of Surgery at the Hospital de Ninos had 360 beds, with 
120 allotted to cases of bone tuberculosis. In this place Maximo Castro and Marcelo Vinas 


VOL, NO. 3, JULY 1952 


| 4 
| 
= 
ring 
; : 


Fic. 2 
Luis A. Tamini Pedro Chutro Enrique Finoechietto 
ISSO- 1037 ISS1-194S8 


created a true school of orthopaedics and children’s surgery where Rodolfo Rivarola, 
Manuel Ruiz Moreno, Carlos Lagos Gareia, and Sara Satanowsky, as well as many others, 
received their training. These four practised orthopaedics and have published valuable 
papers on the subjeet. Rivarola and Lagos Gareia died young, but Ruiz Moreno and 
Sara Satanowsky are now outstanding teachers under whose leadership numerous disci- 
ples have studied, who now constitute an important group of specialists within Argentine 
orthopaedics 

When Tamini left the //ospital de Clinicas, José M. Jorge and Castelfort Lugones, 
both assistants to Herrera Vegas, continued practising the specialty in the latter’s Sur- 
vical Service 

Wishing to do justice to those who contributed to the development of orthopaedics 
in Argentina, Tamini, in his inaugural speech as holder of the Chair of Orthopaedics, 
recalled that “tin the Hospital de Clinicas, Alejandro Posadas, that figure whose talent 
made him at an early age a Master in General Surgery, practised orthopaedics, and his 
teachings were followed by his favorite pupils: Sussini, Chutro, Roceatagliata, Arce and 
Finocehietto” 

After the First World War had been declared in 1914, a certain number of Argentine 
doctors went to France: among them there were two who later became great teachers of 
Argentine surgery, namely, P. Chutro and Finocchietto. Their fondness for ortho- 
paedies unquestionably binds their names to the history of the specialty. 

Pedro Chutro (18801937) had a real passion for teaching. He was one of the most 
brilliant professors of surgery in our country and undoubtedly the first teacher of surgical 
symptomatology. ‘The experience he gained in the course of his time spent in the hos- 
pitals of France is to be traced in his lessons on clinical surgery and in his book on pseud- 
arthrosis. 

enrique Finoechietto (ISS81- 1948), also a diseiple of Alejandro Posadas, was gradu- 
ated in 1904, his thesis being on the subject of talipes equinovarus. He always had an 
inclination toward orthopaedics, although his extraordinary talent made him successful 
in every branch of surgery. He did his postgraduate work in Europe and later, during 
the First World War, beeame Senior Surgeon of the Hospital Argentino in Paris. With 
his ingenious spirit, he was constantly thinking of perfecting techniques, thus creating 


numerous and original apparatus and instruments, many of which were important con- 


tributions to orthopaedies. Through his efforts, the Department of Traumatology, with 


twenty -five beds, Wis founded nt the Hospital Rawson 
\rgentine orthopaedic surgery continued to develop, thanks to the individual efforts 
of the more capable, but nearly always in close relation to general surgery. To Tamini 
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is due the honor of having 
been the first in his time to 
practise it as a specialty to 


the exclusion of all others, 
thus setting the foundation 
for future development. Tire- 
lessly he fought for the crea- 
tion of a Chair of Orthopae- 
dies at the Medical School, 
and once he gave up his 
promising chances of holding 
the Chair of Clinical Surgery 
rather than to lay aside the 
plan which he had decided to Fic. 4 


follow. Thus, owing to his Prof. Putti and his first Argentine disciples. From left to right: 
insistence, in 1920. the Chair Carles _E. Ottolenghi, José Valls, Guillermo Allende, Prot Putti, 
Otaho Etchevehere, and Dellepiane Rawson. 

of Orthopaedics was created 
at the Facultad de Ciencias Médicas de Buenos Aires. Tamini was placed in charge and 
later, in 1923, became Professor. The seed had borne fruit, and Tamini held the Chair in 
a brilliant manner and with full authority. 

Recalling this great man, José Valls has said: ‘‘ The history of this Chair is short, but 
owing to the fact that Tamini held it, it is as alive and brilliant as the most favored of its 


sisters. Masters such as he do honor to a generation and to the School.” 


THE SECOND PERIOD 


During its growth in the above period (1900-1925) Argentine orthopaedics had not 
acquired the prominence and importance which the specialty had won in Europe and 
North America from the beginning of the century, and especially after the First World 
War. 

The isolated efforts of Tamini had certainly achieved the creation of a Chair in the 
Universidad de Buenos Aires, but in the rest of the nation and even in the capital itself, 
general surgeons continued to treat patients with disorders of the limbs, and did not look 
favorably upon the birth of a specialty which meant a decrease in a certain number of 


their patients. 

Traumatology for a long time was in the hands of the general surgeons and not even 
Tamini resented this situation, which also existed in some European countries. 

At this time Buenos Aires received the visit of Vittorio Putti, whose influence on 
orthopaedics in South America and especially in Argentina became the cornerstone of 


its development. > 
He gave a series of lectures which justifiably attracted much attention, shocked 

those in medical spheres, and aroused in some young surgeons an interest in the subject. 

When in the same year a postgraduate scholarship was created, the first scholar, José 

Valls, arrived at the /stituto Rizzoli in the month of December. Two years at the side of 

this exceptional teacher shaped the orthopaedic personality of voung Valls, who, after 


visiting the main European clinies, accompanied his teacher on a trip to the United States 


of America to complete his preparation. 

Upon his return to Buenos Aires, Valls was appointed Head of the Department of 
Orthopaedics and Traumatology at the local Italian Hospital. Valls owed this appoint- 
ment not only to the name and influence of Putti and the prestige which he derived from 
him, but also to the good offices of the Hospital authorities and those of Marotta, Lenzi, 
Spada, and Marino. This Service, which started in 1926 with five beds and a male nurse 
under the direction of Valls, who was accompanied almost from the beginning by Carlos 
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Ottolenghi his most outstanding disciple has reached a development comparable 
only to that of the greatest specialized centers in North America and Europe. It can 
undoubtedly be said that this Department constituted the first Argentine school of ortho- 
paedics and init have studied and worked a large number of Argentine orthopaedic sur- 
geons Who now practise in different parts of the country, and numerous young doctors 
from neighboring and distant Latin American countries,—such as Chile, Peru, Venezuela, 
Colombia, Mexico, and EKeuador. Following Prof. Putti’s concept, the Department at the 
Italian Hospital was really the first one devoted exclusively to orthopaedics and trauma- 
tology, where, as propounded by Codivilla, all the disorders of the locomotor system, 
spine, and limbs were treated 

Julio Dellepiane Rawson (1895-1930) was the second Argentine to obtain the 
scholarship to the famous Institution of San Michele in Bosco (/stituto Rizzoli, Bologna). 
Dellepiane Rawson acted for a time as specialist on the Service of Enrique Finoechietto 
and later devoted his efforts to organizing the Service of Orthopaedics and Traumatology 
at the Hospital Rivadaria. His untimely death, which prevented him from seeing the 
inauguration of this Service, deprived Argentine orthopaedics of a strong personality who 
would have formed an excellent school and produced first-class scientific work. 

Valls and Dellepiane struggled for the recognition of the specialty among doctors and 
laymen and together they founded a private hospital devoted exclusively to orthopaedics 
and traumatology, which has acquired recognition among similar institutions. 

Valls, in 1930, started the Rerzsta de Ortopedia y Traumatologia, the first publication 


on orthopaedies in Latin America, in which have appeared papers from specialists both 


national and toreign 

\fter Dellepiane’s death in 1930, Valls, together with Ottolenghi, Weber, and Lago- 
marsino, Who had done postgraduate work at the /stituto Rizzoli under Putti, continued 
their efforts to spread and uphold the ideals of the specialty. With the help of Tamini, in 
1936, they founded the Sociedad Argentina de Cirugia Ortopédica, whieh later, in 1949, 
became the Soctedad Argentina de Ortopedia y Traumatologia. This Society has, up to the 
present, published fifteen volumes of its Boletines y Trabajos. 

Upon Tamini’s death in 1938, Valls was appointed to the Chair of Orthopaedics at 
the University of Buenos Aires. At the same time he took over the old Department of 
the Hospital Durand, to which he has devoted all his enthusiasm, having resigned from 
the Chair of Orthopaedics at the Facultad of La Plata, and later from the Service at the 
Italian Hospital, in Which he was succeeded by Ottolenghi. 

Phe Chair at La Plata, founded in 1936, had Valls as its first Professor; Ottolenghi 
Was in temporary charge of this post for some time. Upon Valls’ resignation in 1940, 


PHE JOURNAL OF BONE AND JOINT SURGERY 


4A J. M. DEL SEL ‘ 

, a 

af 

hie. 5 Pie. 6 Fic. 7 
4 


ORTHOPAEDICS AND TRAUMATOLOGY IN ARGENTINA DAS 


Enrique Lagomarsino was appointed to the Chair. His career was almost meteoric, Start- 
ing as Professor of Anatomy, he devoted himself to orthopaedics with all the zest of which 


he was capable. He organized and directed the Service of Traumatology at the Hospital 


Militar and introduced and drew up the rules which govern the specialty in the Sanidad 
Militar (Army Medical Corps). His spirit of the investigator led him to carry out im- 
portant contributions to orthopaedics, one of the most outstanding possibly being the 
book Fracturas del cuello de fémur which he wrote in collaboration with Valls. Lago- 
marsino published important clinical and experimental papers on fractures of the spine 
and on the surgical anatomy of the hip and of the knee; in the latter, he had the excellent 
collaboration of Héctor Dal Lago. His sudden demise in 1946 at the early age of forty-six 
Was a great loss to Argentine orthopaedics. In the Chair in La Plata, he was succeeded 
by Girardi. 

Another blow was suffered with the death of Julio Pineiro Sorondo, brilliant surgeon 
and enthusiastic orthopaedist. A man of outstanding talent, in a few years of practice 
he left the unmistakable seal of his personality. In the field of Socorro Médico Aereo (Air 
Medical Assistance) in orthopaedics and traumatology, he showed his experience and 
anxiety for the progress of the specialty by being the first to meet difficult situations in 
remote places of this country. He devised numerous surgical techniques, among which 
it is enough to mention the hindquarter amputation which he presented with Ferré. He 
laid the foundation of an excellent school which now continues under the direction of 
Rodolfo L. Ferré at the Jnstituto Giiemes, in the Province of Buenos Aires. 

Marcelo J. Fitte, who recently died at the age of fifty-five, was another man who 
made an outstanding contribution to Argentine orthopaedics. Soon after graduation, he 
showed great interest in the study of the diseases of the locomotor system, and went to 
Europe where he studied at different surgical centers, especially with Ombredanne. On 
his return to this country, he worked with Ruiz Moreno and Kk. Finocchietto. Fitte was 
a man of great scientific prestige, who carried out work of great value on scoliosis and 
poliomyelitis, two subjects on which he was considered to be an authority. For ten years 
he directed the Servicio de Pardlisis Infantil del Hospital de Ninos and was foremost in 
the struggle for recognition of the fact that these patients should be treated from the 
beginning and altogether by the orthopaedist. 

At the same time, in the Departments of Surgery at the //ospital de Ninos, ortho- 
paedics continued to develop with the French characteristic of orthopaedics combined 
with children’s surgery. Detchessarry, Alberto Lagos Gareia and José EB. Rivarola are 
three excellent surgeons who have been trained under Ruiz Moreno and Fitte. 

Work at the Casa de Expositos (a foundlings’ home) is carried out along similar lines 
to that at the Hospital de Ninos. There, under the leadership of Marcelo Gamboa, valuable 
new ideas have come to the fore, especially in the shape of Gamboa’s contribution on 
talipes equinus and those of A. Salvati on problems of the congenital dislocation of the 
hip and of flat-foot. 

Many other orthopaedic centers exist in Buenos Aires: in the Centro Gallego in charge 
of Felipe Oleaga Alarcén; in the French Hospital, under Roberto Paterson Toledo; in 
the Hospital Rivadavia, under Luis A. Weber; in Hospital Argerich, under Isidro Castillo 
Odena; in Hospital Rawson, under José A. Piqué; and a section of the Jnstituto de Cirugia 
(also Hospital Rawson) in charge of Leoncio Fernandez and Americo Nunziata. 

In the province of Buenos Aires, almost next door to the capital and within what is 
called the Greater Buenos Aires, there are to be found two important centers: the aforesaid 
Instituto Giiemes in Haedo, and the Orthopaedic Department of the Hospital Fiorito in 
Avellaneda, directed by Pedro H. Garavano. 
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The Sociedad Argentina de Ortopedia y Traumatologia, as previously stated, was 
founded in 1936. Tamini was elected its first President for a period of two years, and was 
succeeded by such well known figures in Argentine orthopaedics as José Valls, Marcos 
Steinsleger, Carlos Mosoteguy, Guillermo Allende, Carlos Ek. Ottolenghi, Osear R. Marot- 
toliand Luis A. Weber as presidents. Ottolenghi, Lagomarsino, Piqué, and Oleaga Alareén 
have been secretaries and their efforts have contributed to the progress and development 
of the organization. The Soeiedad publishes its monthly bulletins in which are printed 
the papers read and the subjects discussed at its meetings. Every year it is visited by 
world-renowned specialists who give lectures 

Since 1928, La Asociacién Argentina de Cirugia has held a yearly congress which 
occasionally coincides with the Congreso Interamericano. Each yearly meeting is devoted 
toa subject on traumatology and orthopaedics, and up to the present the most important 
themes have been dealt with; the main speaker is always chosen from among the most 
outstanding specialists of Argentina or even from the neighboring countries. Exactly on 
its fiftieth anniversary (December 1950), Latin American orthopaedic surgeons held a 
brilliant Congress in the cities of Montevideo, Buenos Aires, and Mar del Plata; it was 
attended by more than 250 delegates who read contributions of positive value. 

The Revista de Ortopedia y Traumatologia was the first publication of its kind in the 
Spanish language. It was founded in 1930 by José Valls and, to this date, has published 
twenty volumes. 


Argentine orthopaedics has a long list of publications to its credit. A large number 
of books and scientific papers have formed a true national literature which has also served 
as material for study and consultation in all countries where Spanish and Portuguese are 
spoken 

There are publications of value which have contributed to the progress of ortho- 
pauedies. According to their significance from the viewpoint of world orthopaedics, the 
following are worthy of mention: Valls and Ottolenghi in 1931 described a gland biopsy 
for the diagnosis of bone tuberculosis, the importance of which has been re-emphasized in 
the last few vears 

Valls and Lagomarsino have contributed considerably to the technical progress of 
the treatment of fractures of the femoral neck by devising a procedure which has been 
adopted in many parts of the world. They published a book which constitutes one of the 
most comprehensive works on this subject. 

The bloodless treatment of fractures, together with their surgical treatment, has 
attracted great interest in Argentina, but mention must be made of other interesting 
contributions on such subjects as: (1) skeletal traction, on which—after Finocchietto's 
and Zeno's papers the most important publication has been that of Ottolenghi in a well 
documented and complete book; (2) the external fixation of fractures, especially as 
carried out by Valls’ school; and (3) experience in intramedullary nailing, among which 
mention must be made of the papers by Jorge Valls, Castillo Odena, Dal Lago, Ferré, and 
Uslenghi 

The study of scoliosis has also been given preferential attention, the most important 
contributions having come from Fitte and his disciple Gonzalez. 

On the subject of epiphysiolysis of the hip, the important paper by Muscolo presented 
to the Congreso de Cirugia is an excellent review of this subject. 

The traumatic lesions of the knee have been the subject of important contributions 
from Finoechietto, Valls, Covaro, Lagomarsino, and Dal Lago. 

Hydatid disease of the bone has also been favored by a large number of notable papers, 
and special mention must be made of the well documented thesis by Ivanissevich. 

The study of bone tumors has been given special emphasis in different centers, but 
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to an even greater extent after Valls, Ottolenghi, and Schajowiez made aspiration biopsy 
known in our country through their important book, in which one of the chapters speaks 
of the spinal puncture with Ottolenghi’s caliper. 

Important contributions have also been made to the study of some tumors, especially 
the reticulum-cell sarcoma, epiphyseal chondroblastoma, giant-cell tumors, and the 
fibrous dysplasias. Among these, the most outstanding are the papers by Valls, Ottolenghi, 
Schajowiez, Mondolfo, Muscolo, Jorge Valls, Marottoli, Slullitel, Piqué, Brachetto- 
Brian, Copello, and Perruelo. 

The organization of bone banks has engaged the interest of numerous specialists, 
and was one of the subjects dealt with at the Congreso Latino-A mericano. Papers worthy 
of note on this subject have been written by Sgrosso, Marottoli, Valls, Muscolo, and 
Schajowiez; on refrigerated bone, by Van Domselaar and others; and on bone preserved 


in antisepties. 


THE TEACHING OF ORTHOPAEDICS 


At Buenos Aires, La Plata, Rosario, and Cérdoba are the four universities in which, 

up to the present, orthopaedics is taught as a speciaity. Owing to its proximity to Buenos 
. 

Aires, the sphere of influence of La Plata has been to a certain extent overshadowed by 


that of the great metropolis; its brief history has already been told. 

In Buenos Aires, orthopaedics and traumatology is a subject studied in the last vear 
of the curriculum. Teaching is both theoretical and practical. Some 600 students each 
vear attend, during every morning for one month, this department at the Hospital where 
lectures are held, in-patients are examined, and operations are watched. The work of 
the professor is shared by assistant professors who receive pupils in their own Services 
in other hospitals; thus the student is able to gain experience in other surroundings and 
come into contact with the largest possible number of patients. 

This style of teaching— which has so far proved effective, although it may be subject 
to ecriticism—is about to be modified and the specialty transferred to a postgraduate 
course. This postgraduate instruction has already been started by the Escucla Quirirgica 
de Post-Graduados del Hospital Rawson and in the courses sponsored by the Asocraciin 
Médica Argentina and organized by Carlos E Ottolenghi. 


Rosario de Santa Fé 


In this city, the second most important of the Argentine, the Chair of Orthopaedics 
was founded more than twenty vears ago, and it has been held ever since by Prof. Marcos 
Steinsleger. 

There are two other exceptional surgeons who have taken an active part in’ the 
development of the specialty in Rosario. The first one, Artemio Zeno, was a man who, 
with clear foresight, realized the need of separating orthopaedics and traumatology from 
general surgery ; consequently, he was instrumental in guiding some of the young surgeons 
along these lines. The second, Lelio Zeno, brother to Artemio, a surgeon with a dynamic 
personality which has led him to practise successfully different branches of surgery, is 
one of the men who have contributed most to the development of traumatology in the 
northeast of Argentina. When still voung, in 1931, he was requested by the health authori- 
ties in Moscow to create the first institute of traumatology in Russia, in accordance with 
a project which had been drawn up in collaboration with Prof. Sergius Judine, Professor 
of Emergency Surgery and Director of the Department of Surgery at the Sklyfasowsky 
Institute. L. Zeno produced great contributions to traumatology, of which one of the 
most important is the overhead skeletal traction in the treatment of fractures of the 
elbow in children. It is also worth mentioning the role he played in the spread of the 
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specialty by translating into Span- 
ish the first edition of Béhler’s 
book. 

Zeno, however, considered 
that traumatology was more in- 
timately bound to emergency 
surgery than to orthopaedics. In 
his report to the Sklyfasowsky 
Institute, he tried to demonstrate 
this assertion and, although a 
number of people supported him 
in this point of view, there was 
much adverse criticism and many 
clamored in favor of the close con- 
nection which now exists between 
orthopaedics and traumatology. 
Even in the city of Rosario, time 
has shown the truth of the latter. 


. In addition to this Chair of 

Orthopaedics, two other ortho- 

peedic schools have arisen which 

have become important centers. 
REPOBLICA 


These schools are headed by 


ARGENTINA , Osear R. Marottoli at the Sana- 
> torio Britan ico and José A. Sgrosso 
at the Italian Hospital. A large 

4.108492 number of young specialists have 
been trained in these two centers, 


io “eg many of whom have taken up 


practice in different cities of the 


country. The scientific contribu- 


tion of Rosario’s orthopaedists is 


vast and important; much of it 
has appeared in both national and 
foreign publications and also in its well known local journal, the Anales de Cirugia de 


The chief orthopaedic centers in Argentina 


Rosario 


( ordoba 


This is an ancient and progressive city situated in the heart of the Argentine Repub- 
lic. Its brilliant history during the Colonial Period is partly due to the fact that the first 
(Argentine university was founded there. It has been called the ‘“‘ Learned City” because 
of this and because of its proverbial contributions to science. 

It may be said that the history of orthopaedics in Cordoba begins in 1925, when Juan 
Martin Allende, then Professor of Surgery, visited the /stituto Rizzoli, and on his return 
suggested to his brother Guillermo the idea of specializing in orthopaedies. In 1927 Guil- 
lermo Allende won a scholarship to the /stituto Rizzoli and since then he has practised 
this specialty to the exclusion of all others. However, it was not until 1940 that the Chair 
at the University was founded; this was awarded to him by competition and is still held 
by him 

Numerous specialists have studied under Allende, who, in addition to the fundamen- 
tal knowledge which he possesses on the subject, is a brilliant surgeon and teacher. Many 
of his pupils have located in different centers throughout the country, and others are still 
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associated with him at the Hos- 
pital de Ninos, which may be con- 
sidered one of the most important 
orthopaedic centers in Argentina. 

In 1947, Cérdoba founded 
its own Sociedad de Ortopedia y 
Traumatologia, where the valuable 
scientific productions of this city 
are presented. Some publications 
on the work of Allende and his 
pupils have appeared in The Jour- 
nal of Bone and Joint Surgery. 
Apart from those of this school, 


we should like to mention J. Central Hospital, Mendoza (rear view), where an emergency 
fracture center was organized in January 1944 to treat over a 


Zarazaga’s papers on bone cir- 
thousand injured people 


culation and numerous contribu- 
tions on infantile prthopaedies, and Carlos de Anquin’s important publications on painful 
shoulder and brucellosis, the latter being a serious regional problem in Cordoba. + 


Orthopaedics in our country has progressed thanks to personal efforts and to the 
close contact which has always been maintained between the men who have been leaders 
in the specialty. Thus the work, developed under control and exchange of ideas, has been 
able to establish orthopaedics and traumatology as a definite specialty and show that, 
although the value of the individual is important, it is organization which allows for 
constant improvement and the institutions which endure. 

The progress of orthopaedics is consistent with the high level of Argentine medicine 
and the extraordinary excellence of its schools of anatomy, physiology, and surgical 
technique, where a large number of Argentine orthopaedists have studied. It is only fair 
to mention here the important contributions made by Belou (Buenos Aires) and Fracassi 
(Cérdoba) to the knowledge of intra-osseous circulation. 

In spite of the geographical situation of this great country, Argentine orthopaedic 
surgeons have always been in close contact with surgeons in this specialty all over the 
world. Argentines have always been travellers. In the beginning there was a strong 
influence from Italian, French, and German schools, and that is why our orthopaedists 
have always been outstanding in the bloodless aspect of the specialty and, consequently, 
the techniques of reduction and plaster, together with skeletal traction, have reached a 
degree of perfection not easily surpassed in other countries. Later, and especially in the 


past few years, in view of the closer and almost permanent contact with the United States 
of America and Great Britain, operative orthopaedics has developed with an every- 


growing impetus. 

From the beginning, Valls became aware of the importance of organization. Upon 
his return from Italy, Valls brought with him a technician from the /stituto Rizzoli. First 
with Dellepiane Rawson and Ottolenghi, and shortly afterward with Lagomarsino, he 
insisted that the specialty, to be most efficient, had to be carried out through teamwork. 
After his visit to Vienna in 1937, he studied the possibility of bringing to our country a 
pathologist, a disciple of Erdheim, and in the following year Fritz Schajowicz entered 
Argentine orthopaedics, to the progress and development of which he has contributed 
in a large measure. 

Undoubtedly this cooperation and the division of the work has improved the produe- 
tion of Argentine orthopaedics. Recently Osmond-Clarke has said: ‘‘It is now almost 
impossible for any one individual to keep pace with the literature, and still less to engage 
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in the practise, of every facet of this branch of surgery; and, as experience has matured, 
there has been an increasing tendency to specialize within the specialty... 2’ This is 
an indisputable fact, the application of which represents positive progress. In a center 
as important as Buenos Aires, with a population of 3,500,000 (5,000,000 in Greater 
Buenos Aires), the close contact among the specialists allows for a subdivision of work. 
Valls for many vears has cherished the idea of creating a great orthopaedic institute with 
a traumatologieal center within the municipal boundaries, but this unity of organization 
is impossible for the time being beeause of the present-day existence of a department of 
orthopaedics in each hospital 

Hospitals for convalescent and chronic cases, with some isolated exceptions, no longer 
exist. Rehabilitation centers, which have developed to an extraordinary degree in other 
parts of the world, have not vet abandoned the old patterns of physiotherapy and me- 
chanotherapy 

The fundamental failure lies in the fact that in fifty vears of practice of this specialty 
a national orthopaedic scheme has not vet been outlined. The orthopaedists who are 
practising in the interior of the country have always to rely upon their own efforts. The 
Department of Traumatology in the city of San Juan is one of the few exceptions, although 
there are orthopaedists, not only in cities of the importance of Mendoza, Tucumiin, and 
Suhia Blanea, but also in some more distant points such as Salta, Resistencia, and Como- 
doro Rivadavia 

On the oceasion of disasters of great magnitude which have made necessary the 
medical assistance for a large number of injured people, the solidarity of Argentine 
doctors, as well as other South Americans, has shown itself to be strong. When, in January 
1934, the earthquake of Chill’n (Chile) took place, a large number of Argentine specialists 
crossed the Andes in order to assist the wounded. Pineiro Sorondo went by plane on the 
same day, and later on a large contingent led by Ottolenghi carried out a task which will 
hardly be forgotten in the sister republic. In January 1944 there was a truly catastrophic 
earthquake in San Juan (Argentina). A city of 80,000 lay practically in ruins. The number 
of dead was never accurately estimated, but it was caleulated at 10,000. Immediate 
assistance was carried out by the local doctors, with the help of others from Mendoza, 
who arrived that same night. On successive days there came a large number of specialists 
in traumatology from all over the country and from Chile and Uruguay. Countless in- 
jured and survivors were sent to Mendoza, the largest number of which were admitted 
to the magnificent /ospital Central which had recently been finished and had to be im- 
mediately opened for that purpose. With true foresight, the Director of the Department 
of Hygiene, Eugenio Galli, entrusted the whole organization of the treatment of the 
injured to José Valls. Valls, in’ collaboration with Ottolenghi, Lagomarsino, Oleaga 
\lareén, Piqué, Miiscolo, Jorge Valls, Petraccehi, and with the help of the loeal doctors 
Padin, Danza, Notti, and Mas, and others from Rosario, such as Sgrosso and Didier, 
looked after the wounded according to a coordinated plan, using all the resources of 
traumatology 

On April 16, exactly three months after the earthquake, when only slightly over 100 
of the original 1,200 patients still remained in the hospital and after the last bone suture 
and skin graft had been carried out, Ottolenghi handed the building back to the local 
authorities. This painful vet interesting experience shows what can be done by true 
organization of both work and equipment 

In my letter to the British Editor of The Journal of Bone and Joint Surgery*, when 
recalling the contribution made by Argentine and Latin American orthopaedics to the 
general progress of the specialty, | mentioned only the technical papers and contributions 
on bone pathology - but, although we are proud of w hat has been accomplished up to this 
moment, we are far from considering what has been achieved as a definite goal. 
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Ottolenghi, in an interesting medico-philosophical talk which he gave a few vears 
ago, emphasized the necessity of giving an impulse to research and the division of 


work. 


we 


Scientific progress and its benefits belong to humanity, and it is because of this that 
must strive to abolish boundaries and isolationism. Restriction to one’s own language 


is the chief barrier which must be overcome by all the means available. 


1. 
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A SHORT HISTORICAL SKETCH OF ORTHOPAEDIC SURGERY IN CUBA 
BY DR. PEDRO SANCHEZ TOLEDO, HAVANA, CUBA 


Orthopaedic surgery in Cuba was performed by general surgeons until 1904, when 
Dr. Enrique M. Porto created the first dispensary and ward service at the Hospital Nuestra 
Senora de las Mercedes, while Dr. Armando Guerrero established another at the Hospital 
Nimero 1. After studying with Savre and Whitman in New York, Dr. Porto devoted him- 
self exclusively to orthopaedic surgery, whereas Dr. Guerrero practised it as a part of 
general surgery. 

In 1916 Dr. Alberto Inelan started his work at the //ospital Mercedes as a loyal col- 
laborator to Dr. Porto, and in 1920 he created a similar service at the Hospital Municipal 
Freyre Andrade. 

When in 1925 a Chair of Orthopaedic Surgery was created at our University, Dr. 
Inclin was chosen to occupy it. Some time later he returned to the Hospital Mercedes, 
where, with the aid of the other members of the department, particularly Dr. Rafael 
Pefialver, he established a well organized service; this was really the first adequate or- 


thopaedic service in our country. 
Later, various services of this kind were organized by surgeons who had been specially 


trained at the Hospital Mercedes or at foreign universities. 

In January 1933, Dr. Alberto Inclin founded the Revista de Cirugia Ortopédica y 
Traumatologia, which was to become the official organ of our society. 

The Sociedad Cubana de Ortopedia y Traumatologia was founded on March 6, 1944. 
The society conducted its work under the presidency of Dr. Inelin until December 1949, 
when an election entrusted the direction of the association to a board of directors. Their 
efforts were greatly stimulated by the First Congress of the Sociedad Latino-A mericana 
de Ortopedia y Traumatologia held in Montevideo and Buenos Aires in December 1950. 

At the present time the Sociedad has forty-eight active members, and its organization 
has developed to such an extent that it maintains services in every hospital in Havana 
and in most provincial capitals, as well as an institute of orthopaedic surgery. 
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TREATMENT OF NON-UNION IN COMPOUND 
FRACTURES WITH INFECTION * 


BY MATHER CLEVELAND, M.D., AND EDWARD M. WINANT, M.D., NEW YORK, N. Y. 


From the Orthopaedu Nervice of St. Luke's Hospital, New York 


The treatment of ununited fractures has always been a major challenge to the sur- 


geon. When complicated by the presence of infection, the non-union becomes infinitely 


more resistant to surgical correction. The cases to be discussed in this study were not 


cases of delayed union; they were true ununited fractures. All except one of these were 


either infeeted as the result of a compound wound or secondarily infected following surgery 


for the original fracture 
This is a small series of patients. Fortunately these serious problems of bone replace- 


ment in the presence of infection are not often encountered on an orthopaedic service. In 


view of the constantly large number of industrial and automotive accidents among c¢i- 


vilians and the greatly increased number of compound fractures from various wounding 


agents among members of the armed forces, it seems important to record and reemphasize 


methods of bone and skin replacement with concomitant control of infection. This tech- 


nique is not new or original; however, we have found it to be highly successful. 


TABLE I 


Number of Patients 


Preatment 


Antibiotic therapy 


Svstemu 10 

Local 2 
; Incision and drainage of abscess 6 
Removal of foreign bodies, screws, plates, and silk S 


streetomy 


D“bridement or excision of infected bone 3 


‘Ten patients were included in this study. In nine of the ten, the lesions were infected 
and drained at some time, either before or during the time they were under our care. The 


average time between fracture and bone-grafting was three years; the shortest time was 


seven months, and the longest was fifteen vears. Five of the ten fractures were simple; 


five were compound fractures which beeame infected as a direct result of the original 


injury. Of the five simple fractures, one was a fracture through an old site of osteomyelitis 
in the femoral shaft which resulted in reactivation of the old infection, while three became 


infected as a result of previously attempted surgery at other hospitals, and accordingly 


through surgery became compound fractures. 


From these brief statisties it is clear that these eases presented three distinct prob- 


lems: first, control of existing infection; second, obtaining an intact integument of a qual- 


ity as good as possible; and third, securing union of the fracture. 


elion 


Before any definitive bone surgery was considered, every effort was made to arrest 


infection. The various procedures undertaken and the number of patients to whom each 


Wiis applied ure shown in Table | 


As a result of the treatment, infection was considered to be arrested in seven of the 


nine patients with infection. In two other patients, bone-grafting was done in the presence 


*Read at the Annual Meeting of The American Orthopaedic Association, White Sulphur Springs, 
West Virginia, June 20, 1951 
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of persistent drainage. However, of the seven patients in whom infection was believed to 
be controlled, there were only two in whom the wounds healed by primary intention fol- 
lowing bone-grafting. The other five required additional operative procedures as follows: 
removal of foreign material, three cases; sequestrectomy, four: and skin-grafting after 
operation, three. Healing of the wound was finally obtained in all of these cases. 


Treatment of Associated Soft-Tissue Damage 


Aside from the evidence of infection, the fact that forty-one operations had been 
performed on these ten ununited fractures before the operation to be described should 
give some indication of the abundance of scar tissue and resulting diminution of blood 
supply encountered in all of these cases. 

Three of nine draining wounds healed by secondary intention with antibiotic therapy. 
Four required débridement with attempted delayed closure of the wounds. Of these, two 
were successful and eventually healed, while two faileé to heal prior to bone-grafting. 
The remaining two patients required pedicle skin-grafting procedures in order to obtain 
an intact integument through which surgery could be initiated. Both of these skin grafts 
were successful. 

While every effort was being made to control infection and to secure adequate skin 
coverage, the question of bone replacement or grafting was under consideration, and in 
some instances this procedure was carried out simultaneously. 


Types of Bone-Grafting 

Numerous surgical procedures have been recommended in the treatment of ununited 
fractures. Many are based on the principle of rigid internal fixation in one form or another. 
Various types of metal plates, screws, and massive cortical-bone grafts have been sug- 
gested and used with varving success. The authors believe that the massive cortical graft 
is slow to become revascularized, and infection would result in complete sequestration so 
that the entire procedure would have to be repeated. 

In this series we have used multiple chips and ribbons of fresh autogenous cancellous 
iliac bone. These were obtained from the anterior portion of the ilium on the same side 
as the fracture. The anterior four-inch portion of the ilium was exposed subperiosteally 
on both the inner and outer plates of the ilium as far as the anterior inferior spine. The 
ribbons of bone were cut parallel to the crest of the ilium by means of an osteotome and 
were as thin as the continuity of the full length of the graft would permit. 

These grafts were placed in abundance about the ununited fracture. Usually no 
attempt was made to excise the fibrous tissue between the fractured ends of the bone. The 
cortex proximal and distal to the fracture line was partially removed to promote bleeding 
and to produce a raw surface. The ribbons of iliac bone were then placed in barrel-stave 
fashion around the fracture site. In two patients in whom draining sinuses persisted, 
bone grafts were kept away from the draining area. These multiple cancellous grafts re- 
semble a severely comminuted fracture, which usually heals more readily than does the 
complete cortical fracture without comminution. 


Immobilization 


Immobilization of the fracture is as important in the management of these fractures 
as the control of infection, the care of the soft-tissue injuries, and choice of the correct 


type of bone-grafting. No one method can be advocated. Metal plates and screws, skeletal 


or skin traction, and cireular plaster-of-Paris dressings were all used. When serews or 
metal plates were employed, they were removed as soon as it was believed they had served 
their purpose. Five of the fractures were stabilized by the use of circular plaster-of-Paris 
casts. One was placed in traction and three had internal metal fixation. In one of the 
latter the screws were removed one month after operation because infection had developed. 
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hia. 1-B Fig. 


hig ~ H. Roentgenogram made June 22, 1940, revealed non-union of the tibia two vears after 
fracture. Two tibial-bone grafting procedures sud transplantation of the fibula had been performed 

Fig. 1-B: June 1942. Consolidation of muitiple ribbons of fresh cancellous iliae bone with early 
union of tracture three months atter operation 

Fig. 1-C: June 1946. Anteroposterior and lateral roentgenograms four and one-half vears after iliac- 
bone grafting. The iliae bone has become incorporated in the tibial shaft, the medullary canal has 
re-formed, and there ts solid bony union 


In another the plate was removed four months after operation, and in the third the fixa- 


tion was left 7m situ 


\ brief presentation of five of the ten patients follows: 


Case 1. L. H.. a thirty-vear-old woman, sustained a compound fracture of both bones of her right leg 
in November L038. She had had four operations prior to the iliac-hbone grafting. Two of these were massive 
tibial onlay grafts and a third was a transplantation of the ends of the fibula into the tibia. A Thiersch graft 
was applied to the anterior crural region four vears after bone-grafting, following excision of the sear. 

The limb was immobilized in a toe-to-groin plaster-of-Paris circular dressing for a period of six months 
the iliae-bone grafting procedure. This patient also had had immobilization in plaster-of-Paris 
cular dressings after the previous operative procedures, but, in spite of this prolonged immobilization, the 
patient had knee motion of ISO degrees of extension and 95 degrees of flexion. Ankle motion to 100 degrees 
of dorsiflexion and 120 degrees of plantar flexion was possible when the patient was last seen, on January 
1951 


Rus nigenogra phic Sl 

\ roentgenogram (Fig. I-A) made June 22, 1940, two vears after her fracture, showed non-union fol- 
lowing the second tibial-bone grafting and transplant ition of the fibula 

\ roentgenogram made in June 1942 (Fig. 1-B), three months after the iliae-bone grafting, showed 
evidence of early union. Anteroposterior and lateral roentgenograms (Fig. 1-C) were made four years and 
three months later, in June 1946. The iliae bone had become incorporated into the tibial shaft, and the med- 


ullarv canal had re-formed. There was bony union which has remained solid 


Cyse 2. M.P.. forty-three vears old, fell under a subway train on November 10, 1945. She sustained a 
compound fracture of the left femur and simple fractures of the humerus, ribs, and skull, with laceration and 
avulsion of the tissues of the posterior aspect of the left thigh. This patient had two months of skeletal 
traction, after whieh internal fixation was attempted with inadequate plates and screws and without redue- 
tion of the fracture. She reached our hospital with an infeeted compound ununited fracture, which was drain- 
ing profusely 


An anteroposterior roentgenogram (Fig. 2-A) made May 10, 1946, showed the plating of the femur 
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big. 2-A Fic. 2-B 
Fig. 2-4: M.P., May 10, 1946. Non-union of the femur six months after fracture and four 
months after attempted internal fixation with dual bone plates 
Fig. 2-B: May 31, 1946. Immediately after removal of fixation 


Fig. 2-C Fig. 2-D 
Fig. 2-C: February 1947. Two months after multiple ribbons of autogenous cancellous iliae 
bone had been placed along the medial aspect ol the femoral shaft to bridge the fracture 
Fig. 2-D: April 1951. There is consolidation of the multiple bone chips with solid bony union 
four and one-half vears after bone-grafting 
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lone at another hospital and non-union four months after operation. The plate and screws were loose: drain- 


weat this time was profuse. Another roentgenogram (Fig. 2-B) was made on May 31, 1946, immediately 


ifter the serews and plate had been removed 


| 


Fig. 3-A 
August 1946. Non union of tibia three vears after lracture 
Mav 1947. Six weeks after iliae-bone gratting 
October 1948. Union with partial bridging of bone one and a half vears aiter gratting 


Fic. 3-F 
Union and re-forming of medullary canal twenty months after bone grafting. 


hig. 3 February 1949 
Anteroposterior and oblique roentgenograms four vears after iliae-bone 


February 1951 
gratting, showing solid union 


THE JOURNAL OF BONE AND JOINT SURGERY 


3 1 
— | 
a Fig. 3-A 
4 hig. 3-B 
4 Fig. 3-C 
—— 


PREATMENT OF NON-UNION IN FRACTURES WITH INFECTION 


Pig. 4-B Fic. 4-C Fic. 4-D 


Fig. 4-A: J. H., February 1947. Ununited fracture of the tibia fifteen vears after injury, with 
sclerotic infected bone ends 

Fig. 4-B: May 1947. Defect in tibia following excision of infected sclerotic bone 

Fig. 4-C: June 1947, Defect filled with multiple autogenous iliae-bone chips six weeks after operation 

Fig. 4-D: June 1948. Solid bony union with new medullary canal one vear after grafting 


Seven months after removal of the screws and plate, draining persisted and there was no evidence of 
union. At this time iliac-bone chips were placed about the medial side of the fracture site. A roentgenogram 
(Fig. 2-C) was made on February 17, 1947, two months after the iliae-bone grafting. Four and one-hall 
years later, in April 1951, the roentgenogram (Fig. 2-D) showed consolidation of the multiple iliac chips with 
solid bony union. The medullary canal showed evidence of re-forming. 

After the iliac-bone grafting, the patient was immobilized with skeletal traction on a Thomas splint with 
a Pearson extension apparatus for five months. She was then ambulatory in a long brace with a pelvie band 
which she wore for an additional six months. Motion of the joints adjacent to the fracture was as follows: 
knee motion limited, flexion to 90 degrees, with full extension; excellent hip motion, which was limited at 70 
degrees of flexion as compared with 40 degrees in the opposite hip. Aside from this, hip motion was normal. 
The patient was last seen on April 26, 1951 


To sum up, in this case an osteomyelitis developed following a compound fracture ot 
the left femur which tailed to unite. Fifteen months after the original injury the ununited 
fracture was treated by grafting with multiple iliae-bone chips in the presence of an active 
infection. The fracture united in five months, and the sinus healed in six months. Full 


weight-bearing was permitted after nine months, but the following month an induration 
developed about the old drainage site in the left thigh. This was resolved with complete 
bed rest and 300,000 units of penicillin daily for one week. When last seen, four and 
one-half vears after operation, the patient was asymptomatic and the fracture had re- 
mained healed. 


Case 3. J. F. B., thirty-four years old, sustained multiple fractures, including a compound fracture of 
the right tibia and fibula, in an airplane crash in 1943. During the next three and one-half vears fourteen 
operations were performed on the right leg, but all failed to secure union of the fractured tibia 

She came under our care at this time and we found that, in addition to the non-union, the skin, although 
healed, was extensively scarred and in bad condition. Before bone surgery was undertaken, a cros:-leg pedicle 
skin graft was successfully performed. Six weeks later, in April 1947, two large iliae grafts were placed across 
the fracture site and were fixed with screws. A large quantity of iliac chips and ribbons of cancellous bone was 
placed about the fracture site. After operation there developed a slough of skin one inch wide and two to 
three inches long, and the gralts and serews lay exposed This was lateral to the pedicle skin gratt A culture 
from the wound yielded colon bacillus. The screws were removed, and a number of small sequestra were 
discharged from time to time, but the fracture united and the wound healed. It was five months before the 
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patient was permitted weight-bearing with a long brace, and it was thirteen months before the wound healed 


completely The wound had remained he aled when the patient was lust seen 


Fig. 5-A Fig. 5-B 
Fig. 5A: J. L.. April 1947. Non-union of the femur, marked angulation, and overriding of the 
fractured fragments one vear atter fracture 


Fig. 5-B: November 1947. Four months after placing iliac-bone grafts along medial aspect of 


the femur 


Fic 5-D 
Fig. 5-C: February [M49 Solid bony union with marked deformity and shortening 
Fig. 5-D: September 1949. Six months after excision of lateral s yeule of bone from yroximal 


fragment 
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This patient's limb was immobilized in a 
plaster-of-Paris circular dressing following the 
iliac-bone grafting operation, The cast extended 
from the tips of the toes to the upper portion of 
the thigh and was maintained for seven months, 
after which the patient wore a long brace for two 
vears. When last seen, on February 27, 1951, the 
patient wore a below-the-knee brace; at that time, 
she had full knee motion with limited ankle mo- 
tion, dorsiflexion to 110) degrees, and plantar 
flexion to 125 degrees 


If a single cortical-bone graft had 
been applied, this would have seques- 
trated with a flare-up of the infection. 
Since union of this fracture was tenuous 
and since there was obvious atrophy of 
bone distal to the fracture, this very 
active patient is still wearing an ankle 


brace. 


Roentgenographic Studies 
Roentgenograms made on August 26, 1946, 
(Fig. 3-A) showed non-union of the tibia after 
fourteen operations; infection was also found to 
be present. Roentgenograms (Fig. 3-B) made in 
May 1947, six weeks after the operation, showed 
the iliac-bone grafts with two cortical iliac strips 
fixed by five screws with multiple chips and rib- 
bons of iliae bone between. The cortical strips 
were too bulky, besides being Unnecessary In Fic. 5-E 
October 1948, one and one-half vears after graft- 
ing (Fig. 3-C), there was union with a partial March 1951. There is solid union fifty-nine months 
bridge of bone. In February 1949 (Fig. 3-D), atone fracture and forty-four months after the ihae- 
sone grafting 
twenty months after iliac-bone grafting, there was ‘ 
union with re-establishing of a medullary canal 
The anteroposterior and oblique roentgenograms (Fig. 3-) made on February 27, 1951, four years 


after bone-grafting, showed solid union 


Case 4. J. H., thirty-nine vears old, suffered a compound fracture of the right tibia and fibula in 1931, 
During the fifteen vears following his accident he had had five operations on his tibia, performed at other hos- 
pitals. In May 1947, the patient entered St. Luke’s Hospital with a draining sinus and an ununited fracture 
of the right tibia. A débridement of the infected bone was performed, followed by a split-thickness skin graft 
three weeks later. This healed, and after eight weeks iliac-bone grafts were placed in the defect in the right 
tibia. The wound broke down after the operation and continued to drain slightly for the following six months. 
A pedicle graft was then placed at the skin defect over the right tibia after infection had been controlled as 
far as possible. This was almost entirely successful and additional “pineh” grafts were placed around the 
granulating edge, which healed completely one vear following the bone-grafting performed at this hospital. 
This fracture healed approximately seven months after bone-grafting and remained healed until the patient’s 
death from infectious hepatitis three vears later 

The patient’s limb was placed in a plaster-of-Paris circular bandage extending from the tips of the toes 


to the upper portion of the thigh for a period of five and one-half months after operation. The last note on 
his chart before his death indicated that there was no restriction of knee motion, but ankle motion was limited 


from dorsiflexion of 100 degrees to plantar flexion of 125 degrees. The patient died December 21, 1950. 


Roentgenographic Studies 
1-A) showed the ununited fracture fifteen vears 


A roentgenogram made on February 14, 1947, (Fig 
a draining sinus at this time. The roentgenogram 


after injurv with selerotic infected bone ends. There was 
made on May 11, 1947, one day before bone-grafting (Fig. 4-B), showed the defect resulting from excision of 
bone in preparation for iliac-bone grafting 


The roentgenogram made on June 21, 1947, (Fig. 4-C) showed the defect in the tibia filled with iliae 
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chips six weeks after bone-grafting. The final roentgenogram made June 3, 1948, (Fig. 4-D) one year after 


the iliae-bone grafting, shows a new tibial shaft with medullary canal 


Case 5. J. L., fifty-one years old, suffered a simple fracture of the left femur on April 27, 1946. An open 


reduction was performed, and fixation was by plate and serews. Weight-bearing was permitted eleven weeks 


following this plating. Angulation developed and, in July 1946, a second open reduction was performed, with 
removal of the plate and insertion of a tibial bone graft. Subsequently an infection developed which required 


two débridement procedures. All of these operations had been performed prior to his admission to St. Luke's 


Hospit il 
Phe patient entered St. Luke’s Hospital in April 1947, with an ununited, markedly angulated fracture 
of the femoral shaft. Drainage had ceased temporarily. We were unable to improve the position of the frac- 


ture by manipulation. In July 1947, multiple small iliac-bone grafts were placed across the angulated fracture 


site. The wound drained persistently for two months without sequestration of bone chips. An abscess of the 


posterior aspect of the thigh was drained one month after operation; drainage of this area continued for 
seven months. Periodically there was also slight draining from the wound through which the iliac-bone 
chips had been inserted. The fracture united eight months after bone-grafting A vear and a half after bone- 


yrafting, the prominent lateral spicule on the proximal fragment was removed. The final result was shortening 


of three and one-half inches. The patient became fully weight-bearing, with a lift on the heel and sole of his 


left shoe, and returned to his regular job as a salesman 


4 After the iliae-bone grafting procedure the patient was immobilized in a double hip spica plaster-of-Paris 
dressing for a period of nine months, followed by a single hip spica plaster dressing for one month. He was 
last seen on Mareh 5, L951, at which time he showed marked limitation of knee motion. There was extension 
to 180 degrees, and flexion to 170 degrees. Motion of the hip was 90 degrees of flexion and 180 degrees of 
extension. No notation was made regarding internal and external rotation, abduction, or adduction. 
Roentgenographic Studies 
A roentgenogram made on April 15, 1947, (Fig. 5-A) showed non-union of the fractured femur with 
4 marked angulation and over-riding of the fractured fragments one vear after the fracture 
2 On February 28, 1949, (Fig. 5-C) there was solid bony union with marked deformity and shortening and 
? ’ with a subcutaneous spicule of bone along the lateral aspeet of the thigh. This laterally projecting spicule 
of bone was excised (Fig. 5-D) 


4 A final roentgenogram made Marek 14, 1951, (Pig. 5-12) showed union fifty-nine months after the fraec- 


ture and forty-four months after iliac-bone grafting 


RESULTS 
It would convey a false impression to say that in nine of these ten cases there was 


union of the fracture, healing of the soft tissues, and arrest of the osteomyelitis. In spite 


of improvement in surgical procedures and in spite of administration of antibiotic agents, 


many of these patients have had recurrent flare-ups of infection. 
There was one failure in this series. This was a patient who had had osteomyelitis 


of the femoral shaft in childhood and had suffered two subsequent fractures of the femur 


with reactivation of the infection. We failed to arrest this infeetion and to obtain fusion 
of the grafts to the fractured fragments. A disarticulation of the hip was performed twenty 
months after his admission to the hospital. We regretfully performed this mutilating 


surgery after trving unsuccessfully for those twenty months to control the infection and 


fo secure union 


Of the nine eases in which union of the fracture was obtained as a result of iliae-bone 
gratts, there were only three in which the wound healed per primam and remained healed 


Without a recurrence of infection. In the other six there was exacerbation of the 


infection, necessitating additional sequestrectomies. Removal of screws Was necessary 


in one ease. Additional skin-grafting was required in three cases; two of these were pedicle 
vrafts and the third a Thiersch graft. Most of these procedures were carried out before 
there was solid bony union of the fracture. Nine patients with united fractures of the 


femur or tibia are now fully weight-bearing and all of them have returned to their normal 


occupations. All of these patients have been asymptomatic for a period of one to five and 


one-half vears. The longest period of hospitalization was twenty months; this was in the 


ease Which was a failure and in which a hip-joint disarticulation was performed. The 


shortest period of hospitalization was two months. The average period was seven months. 
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TREATMENT OF NON-UNION IN FRACTURES WITH INFECTION 
CONCLUSIONS 


A method of bone grafting has been used successfully in nine of ten difficult cases of 
ununited fractures, in eight of which infection was present. 
Multiple autogenous cancellous iliac-bone grafts are advocated for this procedure, 


because they are rapidly revascularized and are readily incorporated into the host bone. 


They do not tend to sequestrate in the presence of infection. 
Adequate treatment of associated soft-tissue wounds and infection is most important, 
Our procedure has been: (1) to attempt to control the infection; (2) to replace de- 
Vitalized scar with adequate skin; (3) to proceed with bone-grafting. 


DISCUSSION 


Dr. LeRoy Apporr, San Francisco, Catirornta: In the first paragraph of their paper, the authors 
state: “The cases to be discussed . . . were not cases of delayed union; they were true ununited fractures 

infected as a result of a compound wound or secondarily infected following surgery for the original 
fracture”. This statement is highly significant, because it indicates the important role plaved by infection in 
causing non-union and the necessity of preventing infection in the early treatment of fractures. 

The danger of infection exists in all compound fractures. In the majority, however, primary healing of 
the wound can be secured by early, thorough d‘bridement, delayed primary closure, immobilization, and 
the use of penicillin. This is the lesson learned from our experience in World War IL. Furthermore, internal 
fixation, especially with metal plates, is to be avoided. The use of the latter is frequently followed by infee- 
tion, devitalization, loss of bone substance, and non-union. The subsequent history of many of these patients 
treated with internal metal fixation is one of repeated operations which require the further application of 
bone grafts as well as some additional form of internal fixation to hold the grafts in place. These secondary 
operations are not infrequently followed by a flare-up of the infection with loss of the graft, further sequestra- 
tion of bone, and persistence of the non-union. 

It is in the treatment of such a complicated condition that the writers have stressed the need for ade- 
quate drainage, removal of sequestra, infected bone, and sear, and for plastic procedures to close the skin 
before definite treatment is attempted to secure union by bone-grafting. The writers indicate that the type 
of graft employed is of great importance. They contend that in the presence of infection massive cortical 
grafts will sequestrate and non-union will persist. On the other hand, grafts of cancellous bone show rapid 
incorporation with the host bone. In infected areas, they do not tend to sequestrate. 

The authors’ successful results in ten cases of non-union by the use of cancellous bone as a grafting 
material support earlier work done by a group of us at the University of California Medical School. Our 
results were recorded in 1946® and 1947. The experimental work reported in the second article was done by 
my associate, Dr. Edwin Schottstaedt, under a grant from the National Research Council. From these 
experiments and from clinical observations, we concluded that cancellous bone possesses a high degree of 
osteogenetic power and that its loose structure permits early and thorough revascularization. Cancellous 
bone is highly viable even in the presence of infection, and especially if used with penicillin, whereas cortical 
bone consists largely of an inert substance which seldom survives infection and is generally extruded from 
the wound. Leven with cancellous bone the site of the union between the graft and the parent or host bone 
is weak and may fracture. Therefore, protective splinting is essential until consolidation has occurred. In the 
shaft of long bones, this takes place slowly. In some of our cases of ununited fractures of the femur or tibia, 
complete consolidation of cancellous bone, with the formation of a medullary canal, required periods extend- 
ing beyond one and one-half years 

As was pointed out by the authors, union can be anticipated in these infected fractures by the use of 
cancellous bone grafts. This union is no guarantee against flare-ups of infection which may cause temporary 
disability. However, the value of the procedure has been demonstrated by the authors of the papers pre- 
sented. In nine out of the series of ten cases of non-union of the femur or tibia, full weight-bearing was re- 
stored, with a return to normal occupation in each instance. Dr. Cleveland and Dr. Winant are to be com- 
mended for their excellent management of this group of difficult cases. Their splendid and meticulous study 
of these patients has enabled them to point out the fundamental principles which will provide a satisfactory 
answer toa problem that has hitherto been a most difficult one to solve. 


a. Anporr, L. C.; Bost, F. C.; Scuorrsrarpr, R.; Stern, W. and McCorkie, H. J.: The Use of 
Penicillin Therapy in Conjunction with Free Bone Grafting in Infected Areas. Surg., Gynec., and Obstet., 
83: LOL-106, 1946. 


b. Asnorr, L. C.; Scnorrsrarpt, Saunpers, J. B. pe C. M.; and F. C.: The Evaluation of 
Cortical and Cancellous Bone as Grafting Material. A Clinical and Experimental Study. J. Bone and 
Joint Surg., 29: 381-414, April 1947. 
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EXPERIMENTALSTUDIES IN THE TRANSPLANTATION OF WHOLE JOIN TS* 


M.D., AND SAMUEL W. CHASE, PH.D., CLEVELAND, OHIO 


BY 


CHARLES H. HERNDON 


From the Department of Orthopaedic Surgery niversity Hospitals, and the Department of Anatomy, Western 
heeserve University Medical School, Cleveland 


The transplantation of homogenous whole joints is not new in orthopaedic surgery. 


Judet © in 1908. and Axhausen, in 1912, deseribed the histological changes that occur 
when homogenous whole joints and half joints are transplanted subcutaneously in rabbits, 


rats, and dogs. Erich Lexer, as early as 1909, replaced the proximal end of the tibia in a 


human subjeet with a corresponding bone from a recently amputated leg. In other cases 


he resected entire knee joints and replaced them with knee joints from amputated limbs. 
Although evidence of aseptic necrosis and degeneration was present in most of these 


transplantations, funetion remained acceptable and essentially painless in a surprising 


number of his patients. May and Tuffier also performed homogenous whole-joint and half- 


joint transplantations clinically with some degree of success. This procedure, however, 


has not found general acceptance. There are obvious technical difficulties and until re- 


cently there has been the seemingly insurmountable problem of having a satisfactory 


homogenous graft available at the time it is needed. With the advent of the bone bank * ", 


the possibility of whole-joint transplantation assumes a new importance. If bone and 


cartilage can be successfully preserved and later transplanted, why should it not be possible 


to preserve and transplant an entire joint? The present investigation was undertaken to 


study the feasibility of such a procedure. 


The problem presupposes that it is possible to transplant an entire joint successfully 


without introducing the factor of the joint’s being homogenous and the factor of storage. 


4 The first objective, therefore, was to investigate the feasibility of autogenous whole-joint 


transplantation. 


Dogs were used as experimental animals and the left knee joint was selected for study. 


The operative technique consisted in exposing the proximal third of the tibia and the distal 


third of the femur by subperiosteal dissection (Fig. I-A). The patellar tendon together 


With a fragment of the tibial tuberosity was removed and the quadriceps retracted medially 


(Fig. 1-B). The tendon of the extensor hallucis longus and the attachment of the gastroc- 


nemius to the femoral condyles were divided. The femur and tibia were then divided in 


step-eut fashion. The entire knee joint, including the collateral ligaments, the cruciate 


ligaments, and the menisei, was then lifted free from its bed. The svnovial membrane and 


articular capsule were excised except in the region of the collateral ligaments. The knee 
joint was then replaced in its original bed and internal fixation was secured either by the 


use of screws which passed through the step cut, or by means of wire sutures (Fig. 1-C). 
The patellar tendon was reattached, the extensor hallucis longus tendon was resutured, 


and the other muscle attachments were held in approximation with the bone surface by 
suturing the periosteal tube over the bone. A plaster spien Wits applied fora period of two 
weeks to allow for wound healing. It was then removed and the dog was allowed to begin 
weight-bearing on the affected extremity at will. 

\ccording to striet terminology, this is a replantation rather than a transplantation, 


but it was not feasible to transplant one of the large joints to a new location in the same 
animal, and the effect of the technique described is comparable to a true autogenous 
transplantation 


The early results were encouraging, and as it was evident that at least two vears must 


be allowed to elapse before end-result evaluation, two other series were started: a series 


* Presented at the Annual Meeting of The Anierican Orthopaedic Association, White Sulphur Springs, 
West Virginia, June 21, 1951 
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PRANSPLANTATION OF WHOLE JOINTS 


Technique employed in transplanting the knee joint 


with delayed homogenous grafts and a series with direct homogenous grafts. In the 
series with delayed homogenous grafts, the knee joint which was removed was placed in a 
deep-freeze unit with aseptic precautions, and the joint was replaced by a similar homoge- 
nous joint which had been stored at —20 degrees centigrade for a period varying from one 
day to several weeks. In the series with direct homogenous grafts, two animals were 


operated on simultaneously, and the knee joints were transferred from one to the other. 


A total of 129 dogs have been operated on by the technique described. Of course, 
large number of these animals were lost in perfecting the technique. Other animals were 
lost because of the usual laboratory difficulties with distemper and diarrhoea. A few of the 
wounds became infected, and when this occurred, the animals were removed from the 
series and sacrificed. The animals were also sacrificed when the graft fractured, and at one 
period when the animals were being handled by inexperienced Diceners there were a number 
of such cases. In spite of these difficulties, fifty-six dogs have survived and are satisfactory 
for study; eighteen were treated with autogenous grafts, nineteen with delayed homoge- 
nous grafts, and nineteen with direct homogenous grafts. Roentgenograms have been 
obtained at regular intervals, and the animals have been sacrificed at intervals varying 
from one day to two years, so that the histological changes might be followed. 

Animals in the series with autogenous grafts have been followed as long as two years. 
Functional results are routinely excellent. The animals begin to bear weight about four to 
six weeks after the operation, and within two to three months will run, jump, and play, 
apparently with no pain. Roentgenograms show that the step cut unites in four to six 
weeks and that the bone appears to have essentially normal strueture. The joint space is 
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2- Fic. 2-B 
Autogenous knee-joint transplantation with a two-vear follow-up. Operation was performed August 


27, 1950 


Roentgenograms made September 2, 1948, one month after transplantation. The plaster 


2 1048: the animal was sacrificed July 


2-A 
splea Was re moved two weeks alter operation and the animal was bearing weight on the affected ex- 


tremity at the time this x-ray was made 
Fig. 2-B: Roentgenograms made March 21, 1949, eight months after transplantation. There is solid 


union at the sites of osteotomy and the bone appears viable 


Fig. 2-D 


Roentgenograms made November 30, 1949, sixteen months after transplantation. There ts 
! resorption in the proximal end of the tibia, and there is narrowing of the joint 


mottled ares 
nedially, but the joint has been fairly well preserved 
2-D: Roentgenograms rmaince July 27, 1950, two vears after tr iuisplantation The joint ts well 
preserved, with only minimal narrowing of the joint space medially. Mild osteo-arthritic changes are 
present, but the bone structure appears essentially normal, Function at the time this x-ray was made 
was excellent. The animal walked, ran, and plaved with almost no limp. Motion of normal knee: angle 
ingle of greatest flexion, 30 degrees. Motion of transplanted knee: 


greatest extension, 175 degrees 
(Continued on page iF) 
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(Fig, 2-D continued) angle of 
greatest extension, 155 de- 
grees; angle of greatest flexion, 
60 degrees, 
Fig. 2-E: Photograph of the 
knee joint at autopsy, July 27, 
1950, two vears after auto- 
genous transplantation. The 
eruciate collateral liga- 
ments, the menisei, and the 
articular surface of the tibia 
have essentially normal gross 
appearance, There are super- 
ficial erosions of the articular 
surface of the femoral con- 
dyles. 
Fig. 2-F: Longitudinal sec- 
tion (X 2.1) through the 
lateral femoral condyle and the 
weight-bearing portion of the 
tibia. (Hematoxylin and eosin 
stain.) The meniscus is cov- 
ered to more than one-half its 
thickness with new fibrocarti- 
lage. The articular cartilage is 
necrotic in the weight-bearing 
area of the femur but viable deep in the patellar groove. It is covered superficially with a connective- 
tissue pannus and new fibrocartilage. There is a compression fracture in the central weight-bearing area 
of the femur, healing by sear tissue and fibrocartilage. The articular surface of the tibia is almost entirely 
viable. The spongiosa of both femur and tibia has been replaced and is viable throughout. The marrow 
is vellow-red except for a small area under the compression fracture where it is fibrous. The cortical bone 
is well reorganized. 
Fig. 2-G: Transverse section (X 4.3) through the tibial step cut. (Hematoxylin and cosin stain.) The 
cortical bone, spongiosa, and marrow are normal throughout. 


well maintained, and only comparatively mild arthritie changes have been observed during 
the course of these experiments. At autopsy, the joints have shown excellent preservation 
of the articular surfaces, menisci, and collateral ligaments. ‘To be sure, in most specimens 
there is evidence of some arthritic change, but this has not been important in this series. 

The histological picture is quite uniform and follows the well-known sequence of 
events seen in aseptic necrosis with creeping replacement’. Signs of necrosis first appear 
in the marrow, which by the end of the first week is almost entirely necrotic. Replacement 
by new fibrous-tissue ingrowth begins at about seven days and is complete by four weeks. 
Gradually, the new fibrous tissue is converted to a normal myelogenous and fatty marrow. 


In the spongiosa and cortical bone, the osteocytes appear viable for four to seven days 


before pyknosis and degeneration occur, Eventually, however, all of the osteocytes in the 
massive portion of the graft (that is, that portion of the graft which consists of the articular 
end of the shaft) die. Appositional new-bone formation appears at three to four weeks and 
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Delayed homogenous knee-joint transplantation with a sixteen-month follow up. The operation was 
on August 23, 1949; the animal was saerificed on December 26, 1950. Technically, there was a rather 
poor fit at the femoral ste peut 

Fig. 3-A: Roentgenograms made September 22, 1949, one month after transplantation, Plaster spica 
had been removed two weeks pre viously. The animal began weight-bearing about October 1, 1949 

Fig. 3-B: Roentgenograms made December 14, 1949, four months after transplantation. The joint is 
fairly well preserved, but there are mottled areas of diminished density in the proximal portion ot the 
tibia with selerosts in the weight-bearing 


Fig. 3-D 


Fig. 3-C: Roentgenograms made August 17, 1950, one year after transplantation. Changes similar 
to these seen in avascular necrosis are apparent A compression Tracture involving the tibial weight- 


bearing ares is prese nt 
Fig. 3-1: Roentgenograms, December 19, 1950, sixteen months after transplantation. Marked degen- 
erative changes are present in both femur and tibia. The structure of the bone in the step-cut areas, 
however, appears normal, Funetion at the time this roentgenogram was made was surprisingly good. 
(C'ontinued on page 509) 
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Fig 

(Fig. 3-D continued) The 
animal had only a slight 
limp. Motion of the nor- 
mal knee: angle of great- 
est extension, 160 degrees; 
angle ot greatest flexion, 
50 degrees. Motion of the 
transplanted knee: angle 
of greatest extension, 155 
degrees: angle of greatest 
flexion, 60 degrees. 

Fig. 3-E: Photograph of 
knee joint at autopsy De- 
cember 26, 1950, sixteen 
months after delaved ho- 
mogenous transplantation. 

The ligaments and me- 
nisci appeared normal, but 
there was marked fibril- 
lary degeneration and ero- 
sion of the articular sur- : = 
faces. The tibial articular . an 
was depressed. Fea. 

Fig. 3-F: Longitudinal section (X 2.1) through the lateral femoral condyle and the weight-bearing por- 
tion of the tibia. (Hematoxylin and eosin stain.) The meniscus is largely repl: aced by fine-fibered con- 
nective tissue and fibrocartilage. The articular surface of the femur is necrotic and eroded. The weight- 
bearing area is covered with pannus : and new fibrocartilage. Elsewhere, the femoral articular surface is 
covered with dense connective tissue. The tibial articular cartilage is abse ‘nt and the articular surface 
is covered with dense scar tissue being transformed locally into fibrocartilage. The marrow is necrotic 
under the weight-bearing area of the femur but elsewhere it is composed of viable fibrous tissue. The 
spongiosa is dead in both femur and tibia but undergoing active resorption in the femur. The cortical 
bone is largely dead in both femur and tibia but some reorganization is taking place. 

Fig. 3-G: Transverse section (X 4.3) through the tibial step eut. (Hematoxylin and eosin stain.) 
There is excellent bony union and the site of the osteotomy is not definitely discernible. Revasculariza- 
tion of the Haversian systems is complete. The cortical bone of the host (lower left) is largely viable with 
a few dead tracts, while the cortical bone of the graft (upper right) is largely dead. 


creeping replacement proceeds until reorganization is complete; this occurs by six months 
in the tibia and by nine months in the femur. The articular cartilage remains normal for 
the first fourteen days and then shows slow extension of necrosis beginning superficially 
and peripherally to the weight-bearing surface of the joint. Scattered areas of the articular 
cartilage remain viable, while that part which undergoes necrosis is covered by a pannus 
which later forms fibrocartilage. Surviving islands of cartilage cells undergo proliferation 
and contribute to the replacement. The menisci undergo necrosis and are replaced by fine- 
fibered connective tissue which in later specimens present stages of transformation to 
fibrocartilage. In the region of the step cuts, union by fibrous callus is present at seven days 
and bony union is present at one month. Osteocytes in the cortical bone of the graft are 
viable although some pyknosis occurs up to fourteen days. Partial necrosis then occurs, 
but many tracts remain viable in this smaller step-cut area of the graft. Complete reorgani- 
zation so that the host could not be differentiated from the graft was present in this series 
within six to nine months (Figs. 2-A to 2-G). 
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Fic. 4-A Fria. 4-B 

Delayed homogenous knee-joint transplantation with a two-year follow-up. Operation on June 23, 
1949; the animal was sacrificed on July 31, 1951. 

Fig. 4-A: Roentgenograms July 29, 1949, five weeks after transplantation. There is evidence of early 
union at the step cuts. The plaster spica was removed two weeks following surgery and the animal was 
bearing some weight on the affected extremity on July 16, 1949. Full weight-bearing was noted on 
August 2, 1949 

hig. 4-B: Roentgenograms October 19, 1949, four months after transplantation. Good union is present 
at the step cuts. There is increased bone resorption in the femoral condyles and in the region of the tibial 
tuberosity 


ia. 4-€ Fig. 4-D 

Fig. 4-C: Roentgenograms October 12, 1950, fifteen and one-half months after transplantation. 
Changes similar to those seen in avascular necrosis are present, with some narrowing of the joint space. 

Fig. 4-D: Roentgenograms July 31, 1951, two years following transplantation. The degenerative 
thanes have not progressed appreciably. Function at the time this roentgenogram was made was good. 
‘ny animal walked and ran with only a slight limp. Motion of the normal knee: angle of greatest exten- 
sith, 160 degrees; angle of greatest flexion, 55 degrees. Motion of the transplanted knee: angle of 
greatest extension, 145 degrees; angle of greatest flexion, 65 degrees. 
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Fig. 4-E: Photograph 
(X 1.75) of the knee at au- 
topsy July 31, 1951, two vears 
after delayed homogenous 
transplantation. There is ex- 
tensive joint disintegration 
and articular erosion. The 
menisci are frayed marginally 
but the cruciate ligaments ap- 
pear normal. 

Fig. 4-F: Longitudinal sec- 
tion (X 2.1) through the 
lateral femoral condyle and 
the weight-bearing portion of 
the tibia. (Hematoxylin and 
eosin stain.) The marginal half of the meniscus is necrotic and fragmented, The base of the meniscus 
is replaced by new fibrocartilage. The articular cartilages of both tibia and femur are necrotic, with 
fragmentation and fibrillary degeneration. There is evidence of repair by fibrocartilage and sear tissue 
The spongiosa is necrotic in both femur and tibia, with little evidence of replacement, but the cortical 
bone for the most part is reorganized. All of the marrow is viable; it is mostly fibrous, but there is fatty 
marrow in some areas, 

Fig. 4-G: Transverse section (* 4.3) through tibial step cut. (Hematoxylin and eosin stain.) Bony 
union is excellent, but the cortical bone of the graft (lower left) is mostly dead with only slight evidence 
of endosteal repair. The cortical bone of the host (upper right) is mostly viable with occasional dead 
tracts. There is advanced but incomplete revascularization of the Haversian systems in the graft, while 
all of the Haversian canals of the host contain viable vascular tissue. 


The animals in the series with delayed homogenous grafts have now been followed for 
as long as two years. Again, in this series, early clinical results were encouraging, but longer 
follow-up has revealed certain definite differences from the behavior of the autogenous 
graft. During the first five to eight months, there is no appreciable difference in function 
or roentgenographie findings. There has been no detectable difference in wound healing, 
and the siep cut unites promptly, usually within six to eight weeks. Weight-bearing is 
started after about four to six weeks, and by the end of three months these dogs will run 
and play in a normal manner. A satisfactory range of motion, apparently without pain, is 
demonstrable. After five to six months, however, the picture begins to change. The joint 
continues to function satisfactorily, but the roentgenogram shows increased density in the 
subchondral area of both the femur and the tibia. There follows a varying degree of de- 
generation, collapse, and osteo-arthritic changes. Dogs which two to three months after 
the operation had an excellent gait may begin to limp, and in a few instances, may refuse 
to bear weight on the affected extremity. Usually, however, satisfactory function persists, 
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and, surprisingly enough, the dogs continue to bear weight even when roentgenograms 
show extensive degenerat ive changes 

\t autopsy, the gross findings parallel the roentgenographic impression. During the 
first few months, the articular surfaces, menisci, and collateral ligaments are well pre- 
served. Sear tissue is possibly a little greater than in the autogenous grafts, but this is 
difficult to evaluate. Six to eight months postoperatively, however, there is marginal 
articular erosion, eystic degeneration, and increased fibrous-tissue formation. This process 
may lead to complete joint disintegration 

Histological study has given us a clue to this difference in behavior. Again, the picture 
isone of aseptic necrosis, but the timing and the process of repair are different. The marrow 
is entirely necrotic by the end of seven days and is not completely replaced until after two 
to three months. The cartilage cells stain poorly a short time after transplantation and 
superficial necrosis is evident by the end of one month. Rapid destruction of the articular 
cartilage then occurs with fibrillary degeneration, erosion, osteochondral fractures, and 
formation of adhesions. Replacement is by pannus which forms scar tissue, and in some 
places fibrocartilage. The degenerative phase continues through the first eight months 
with only regional areas of repair. The osteocytes in the cortical bone and spongiosa show 
pyknotie nuclei by the end of seven days and eventually all bone cells die and disintegrate. 
\ppositional bone formation begins at about three weeks, as in the autogenous grafts, but 
it progresses very slowly. In some animals, replacement of the necrotic spongiosa is ad- 
vaneed at four months, but in others it remains largely dead even after two years, while in 
the autogenous series replacement is complete in six to nine months. Cortical replacement 
is equally indolent. Active reorganization is present at three to four months, but does not 
progress rapidly or in orderly fashion and is not complete after two years. 


/ In the region of the step cut, union progresses much as it does in the autogenous graft, 
but at a slower and less uniform rate. In certain instances, union Was present at one or 
} more seams by six weeks, but bony union Was not present at all junctures until the end of 
f three months. The osteocytes and the contents of the Haversian canals in the graft showed 


pyknotice nuclei within two days and all cells eventually died. The process of replacement 
and reorganization is extremely variable and proceeds slowly. Active reorganization is not 
advanced until after six months and many dead tracts persist even after two years, while 
in the step eut of the autogenous grafts, complete reorganization is present by six to nine 
months. Revascularization and osteogenetic activity thus proceed at a strikingly slower 
pace in the preserved homogenous graft. This would seem to be greater than could be ac- 
counted for by the activity of remaining viable cells in the autogenous graft (Figs. 3-A to 
and Fig. 5). 

These results immediately gave rise to several questions. The degenerative changes 
in the series with delaved homogenous grafts were almost identical with those we see 
clinically in aseptic necrosis of the head of the femur but, if removal of the knee joint from 
its circulation were the only factor involved, one would expect the autogenous grafts to 
behave similarly. [It is apparent that the early degeneration in the delayed homogenous 
transfers may be due to one of several factors. The method of preservation of the graft 
may cause death of the cells and changes in the physicochemical structure of the tissue 
which result in diminution of osteogenetic capacity; or there may be a type-specific protein 
in the osteoid matrix which creates an antigenic reaction in the host with resultant de- 
generation of the graft; or there may be a type-specific physicochemical structure of bone 
which is incompatible with a homogenous host. 

It was thought that the outcome in the series with direct homogenous grafts would 
indicate whether or not the method of preservation was responsible for the degenerative 
changes noted. Animals in this series have been followed for twenty-four months. Results 
are closely parallel! with those in the delayed homogenous grafts clinicaily and roent- 
genographically, and the timing of the repair process is also analogous to that in the series 
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with delayed homogenous grafts, with replacement occurring at a strikingly slower rate 
than in the autogenous grafts. In the direct homogenous transfers, the osteocytes and 
cartilage cells remain viable for a few days longer than in those which had been preserved 


High-power view (XX 160) of the seam between host and graft in the tibial step cut, twelve months 
after delayed homogenous knee-joint transplantation. (Hematoxylin and eosin stain.) There is excellent 
bony union although graft bone (lower halt) is still almost entirely necrotic. The host bone (upper half) 
is viable. Revascularization is complete in both host and graft and there is beginning reorganization 
about the Haversian canals of the graft. 
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Fic. 6-A Fic. 6-B 

Direet homogenous knee-joint transplantation with two-year follow-up. Operation was on July 26, 
1949; the animal was sacrificed on July 31, 1951 

Fig. 6-A: Roentgenograms August 25, 1949, one month after transplantation. There is evidence of 
early union at the step cuts. The plaster spica was removed two weeks after operation and the animal 
was bearing full weight on the affected extremity by August 19, 1949 

Fig. 6-B: Roentgenogram January 11, 1950, five and one-half months after transplantation. Mottled 
ireas of diminished density and areas of apparently increased density are now evident. 


Fic. 6-C Fic. 6-D 


big. 6-C: Roentgenograms July 26, 1950, one vear after operation. There has been further increase in 
the degenerative changes with evidence of compression fractures in both tibia and femur. 
Fig. 6-D: Roentgenogram July 31, 1951, two vears following transplantation. There is evidence of 


bone repair, but irregularity of the joint surface and early osteo-arthritic changes are present 

The bone appears normal in the step-cut areas. Function at the time this roentgenogram was made was 

good. There was full weight-bearing with slight limp. Motion of the normal knee: angle of greatest exten- 

sion, 150 degrees: angle of greatest flexion, 45 degrees. Motion of the transplanted knee: angle of greatest 
(Continued on page A) 
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Fig. 6-D (continued): extension, 
150 degrees; angle of greatest 
flexion, 65 degrees. 

Fig. 6-E:: Photograph of the 
knee joint at autopsy June 31, 
1951, two vears after direct ho- 
mogenous transplantation. The 
menisei and ligaments appeared 
to be well preserved grossly 
There was fibrillary degeneration 
of the tibial articular surface and 
rather deep erosions of the fe- 
moral articular surface. 

Fig. 6-F: Longitudinal section 
(X 2.1) through the lateral fem- 
oral condyle and the weight- 
bearing portion of the tibia 
(Hematoxylin and eosin stain 
The meniscus is necrotic superfi- 
cially but elsewhere is composed 
of new fibrocartilage. The artic- 
ular cartilage is dead throughout 
with repair by  fibrocartilage 
There is fibrillary degeneration 
locally. A large segment including 
most of the femoral weight-bear- 
ing area is partially separated, 
as in an extensive osteochondritis FE 
dissecans. The spongiosa and = 
marrow in this segment are dead, but elsewhere in the femur, the spongiosa is largely replaced by viable 
bone and the marrow is viable. In the tibia, the spongiosa is dead below the we ight-bearing area. Else- 
where, it is viable, and the marrow is viable throughout the tibia. 

Fig. 6-G: Transverse section (X 4.3) through the tibial step cut. (Hematoxylin and eosin stain.) The 
cortical bone and spongiosa is viable throughout. The Haversian canals contain viable tissue. The graft 
cannot be definitely differentiated from the host. 


6-G 


in a deep-freeze unit. This is particularly noticeable in the region of the step cut where 
many viable tracts are present up to one month after transfer. Slow extension of necrosis 
occurs, however, and by three months most of the cells in the step-cut area and all of the 
cells in the massive portion of the graft are dead. We suspect but have not proved that a 
few cells in the step cut may remain viable. Again, extreme variability was noted. At the 
same time, after the operation one animal might show a considerable amount of viable 
bone with active replacement proceeding, while in another the graft might be almost en- 
tirely necrotic (Figs. 6-A to 6-G). 

Experiments are now in progress in cooperation with Dr. John Dingle in which im- 
munological techniques are used in an attempt to determine whether or not a type-specific 
protein exists in bone which will produce antigenic activity in a homogenous host. 
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CONCLUSIONS 


Some of the cells in autogenous whole joints remain viable fellowing transplantation. 
The bone is rapidly revascularized and the dead bone is replaced with new bone. The 


deeper layers of cartilage cells remain viable, but some degeneration of the articular surface 
usually results 


All of the cells in delayed homogenous transplants and most of the cells in direct 


homogenous whole-joint transplants die. Revasecularization and active osteogenesis are 


slow. The grafts unite and function satisfactorily for six to eight months, but degenerative 


changes similar to those seen in aseptic necrosis begin between four and six months after 


transplantation. These changes may progress to complete disintegration of the joint. 


Since similar changes occur in direct homogenous transplants as in delayed homo- 


genous transplants, the method of preservation apparently is not the important factor in 


the early degenerative changes. The factor that produces these degenerative changes, 


, which are so much greater than those in autogenous whole-joint transplants, has not been 


determined but is probably related to a type-specific physicochemical structure of bone. 


The writer has had no experience in using whole-joint transfers clinically, but from 


the experimental data at hand he believes that one could expect satisfactory results from 
autogenous transfers, particularly in non-weight-bearing joints, such as the small joints 
of the hand. Homogenous joint transplants, direct or delayed, heal satisfactorily, 
unite to the host bone, and are technically feasible. Possibly in non-weight-bearing joints, 
with good cooperation by the patient, satisfactory clinical results might be obtained. In 


most instances, however, and particularly in weight-bearing joints, long-term good results 
are not to be expected at present. It is hoped that further investigative work will reveal 
methods of accurately matching bone types and thus make such massive homogenous 
transfers as entire joints acceptable. 
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DISCUSSION 


Dr. Puruir D. Witsox, New Yors, N. Y.: Like so many other experimental studies undertaken in the 
past to find the solution of a problem, Dr. Herndon’s experimental study of joint transplantation in dogs 


ends in presenting us with still another riddle. It does, however, give us an answer to what may be ex- 
pected when we transplant a joint in man. lam sure all of us will commend Dr. Herndon for organizing 
in excellent series of experiments in a field which previously had been explored only from a clinical stand- 


point by a few bold surgeons. We should also credit him with great industry and perseverance, because it is 
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no small thing to perform the laborious and technically difficult operation of joint transplantation on 129 
dogs and to overcome the disappointment of the loss of many animals in order to obtain the long-term results 
in fifty-six survivors. | would like also to congratulate him on his patience in waiting until he had a two-year 
follow-up period before reporting his study. Just consider how unrealistic his conclusions would have been 
if he had only followed his experiments for a period of nine months 

The point to be emphasized in these experiments is the difference in behavior of the autogenous and 
homogenous grafts. For a period of four to six weeks, healing of the grafts followed a similar course in both 
series, but after that a striking difference became apparent. This difference could not be explained entirely 
on the basis of survival of cellular vitality in the autogenous grafts, because the survival rate was small in 
comparison with the bulk of the transplant and the number of cells that died. The reaction of the host 
tissues to the necrotic part of the graft was different in autogenous grafts and definitely more favorable. 
In the homogenous grafts, whether fresh or refrigerated, there was no evidence of cellular survival or persist- 
ent vitality. Revascularization with absorption and replacement of the dead bone also proceeded at strikingly 
different rates, and there was a marked difference in the amount of degeneration and collapse of the bony 
structure. This difference could not be explained on the basis of the method of preservation, because there 
was little if any difference in the behavior of the fresh or refrigerated homogenous grafts 

These differences in behavior point to the possibility of protein specificity for different animals and of 
antibody reaction. They cannot be explained on the basis of a difference of blood types, because no dif- 
ference of this kind has,been recognized in dogs; | have been informed that their blood is always compatible 
The possibility of protein specificity seems to open an entirely new field for investigation. We have assumed 
that necrosis of bone could alwavs be explained on the basis of vascular interruption, but these experiments 
indicate that there may be another and perhaps more important factor. Investigating this factor and how it 
works may help us to solve many of our clinical problems such as Legg-Perthes disease, osteochondritis dis- 
secans, and osteochondrosis juvenilis 

We may ask why these differences in the behavior of autogenous and homogenous bone transplants 
have not become evident earlier. I think the answer is that the large joint transplants Dr. Herndon used 
serve as a magnifying glass in which the process of healing and the histological changes are enlarged. For this 
reason I find it difficult to draw inferences of clinical value from experiments in which small fragments of 
bone are implanted in the eyes of rats or guinea pigs, in which grafts are placed by the onlay method on living 
bones, or in which cancellous grafts are placed in trephine holes in the ilium. My own experience with the 
two latter experimental methods indicates that every type of bone graft heals readily under such conditions 

I do not think it is necessary to give up all that has been learned about the practical value of a bone bank 
on the basis of the more favorable behavior of the fresh autogenous transplants in Dr. Herndon’s experiments, 
In most of the cases where we use refrigerated bone, our requirements are not the same as those in Dr. 
Herndon’s experiment. I am willing to admit that an autogenous graft is superior to a refrigerated homoge- 
nous graft in bridging a large defect in a bone, and I would prefer to use it in such a case, but for spine fusions 
and other joint fusions, for filling cystic cavities, and similar defects I would rather use refrigerated bone 
than one obtained from the patient’s own skeleton. We have had success in 85 per cent. of 310 cases of this 
type; such an experience is too important to ignore 

Finally, I would urge you not to overlook the practical clinical lesson to be learned from the author's 
study, namely, that joint transplantation, even of the homogenous type, gives very satisfactory fune- 
tional results in spite of the degenerative changes that occur. Disintegration of the bony structure is less 
likely to take place in the non-weight-bearing joints of the upper extremity and transplantation either of a 
fresh or refrigerated homogenous joint may very well offer a solution in dealing with some of the problems 
encountered in the treatment of joint deformities or ankylosis, especially in the hand 

I would like to thank Dr. Herndon for giving us the results of his experiments and his conclusions. I 
hope orthopaedic surgeons in general will study the paper when it is published because it contains much of 


value. I would also like to ask him to tell us how he proposes to deal with the problem of the difference in the 


behavior of the homogenous transplants. 


Dr. Ciarence H. Heyman, CLEVELAND, Onto: I have been following Dr. Herndon’s work with con- 
siderable interest, but I am afraid that I can add nothing other than encouragement in the continuation of 
his efforts. As he has said, he began this investigation with the hope of demonstrating the feasibility of having 
at hand a supply of preserved joints available for transplantation similar to preserved bone now in use. Al- 
though he has failed so far to show that transplantation of large homogenous joints is likely to be successful 
clinically, his experiments are not without value. They have contributed greatly to our knowledge in trans- 
plantation and rehabilitation of homogenous bone, and have given him leads for future investigative work. 
He has shown that massive autogenous transplants comprising an entire large joint become revascularized 
and that deprivation of circulation alone is not the chief factor in preventing successful rehabilitation of the 
transplant. While it is important, of course, to know whether bone cells of transplanted bone remain viable 
and can reproduce bone, the primary objective of Dr. Herndon’s investigation should not be affeeted by this 
controversial subject. The important thing from a clinical standpoint is whether a transplanted joint can be 
rehabilitated, not as a prosthesis, but as an integral part of the host, either through reproductive processes 
of its own or through reproductive processes of the host. 
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578 DISCUSSION 
Dr. Herndon’s carefully controlled experiments lead to the conclusion that there is an unknown factor 
which prevents acceptance of the graft from another of the same species. One is reminded of the fate of 
homogenous skin grafts which are usually accepted by the host, but which disappear after a few weeks. This 
failure occurs even when there is similarity of blood groups, but the procedure has been successful in cases of 
identical twins. It is hoped that Dr. Herndon may find some new blood-grouping or tissue-grouping methods 
to determine beforehand the compatibility of homogenous transplants. It would seem by the mathemati- 
cal laws of chance alone, however, that of thirty-eight cases of homogenous transplants there would have 
been at least a few with successful results equal to those of the autogenous transplants, if compatible group- 
ing alone were to be the answer. | would like to ask Dr. Herndon whether there were any cases in which 
the homogenous transplants approached the success of the autogenous transplants 

As regards the clinical application of Dr. Herndon’s work so far, one should not hesitate to transplant 
a small joint from one location to another in the same patient in selected cases where this may be desirable. 


Dr. Francis McKeever, Los ANGELES, CaLirorNnia: I wish te present two cases in which a free 
autogenous transplant of the joint was performed. Because of the unusual nature of the clinical picture, it 
presented no hazard to the patient and required no boldness in the surgeon. 

The first patient was a male, thirty-two years old, who in August of 1944 suffered a shotgun injury in 
the dorsum of the left hand. When first seen by me in October 1945, thirteen months after his original injury, 
the patient had a large pedicle graft of the dorsum of the hand and the tissues were in good condition. Roent- 
genograms at this time revealed a complete absence of the metacarpals of the middle and index fingers. The 
phalanges of these two fingers with their interphalangeal joints were intact. The middle finger had an intact 
nerve supply and « normal flexor-tendon apparatus. The index finger was anaesthetic and the flexor-tendon 
apparatus was non-functioning. On October 11, 1945, a free transplant of the proximal interphalangeal joint 
of the index finger was done, moving the proximal phalanx, the intact proximal interphalangeal joint, and 
the middle phalanx of the index finger into the space previously occupied by the metacarpal bone of the mid- 
dle finger. It was anchored at the carpus by a wire and the distal end of the middle phalanx was inserted 
into the medullary canal of the proximal phalanx of the middle finger, so that the proximal interphalangeal 
joint of the index finger was substituted for the lost metacarpophalangeal joint of the middle finger. The soft 
tissues of the index finger were amputated; healing was by first intention, and there was no soft-tissue reac- 
tion. This patient was followed for only six months. But at the end of six months, in May of 1946, he had 
30 degrees of useful active motion in the transplanted interphalangeal joint,— that is, about 25 per cent. of 
the normal motion of this joint 

The second patient was a male, twenty-nine vears old, who in August of 1944 suffered a mortar-shell 
injury on the dorsum of the left hand. The roentgenogram of his original injury shows the extent of the bone 
damage. The patient was first seen by me in April 1945, seven months after the original injury. Roentgeno- 
grams at this time showed a complete absence of the metacarpals of the index and middle fingers The skin 
and soft tissues, despite some scarring, were juite good condition. The middle finger was anaesthetic and 
the flexor-tendon apparatus of this finger was non-functioning. The index finger had normal innervation 
ind the flexor-tendon apparatus was partially functioning. In May 1945, a free transplant of the proximal 
interphalangeal joint of the middle finger was done. The proximal phalanx of this finger with the intact 
capsular ligaments of the proximal interphalangeal joint was spanned into the site of the absent metacarpal 
of the index finger, the interphalangeal joint being substituted for the lost metacarpophalangeal joint. The 
end of the middle phalanx was inserted into the medullary canal of the proximal phalanx of the index finger 
The distal phalanx of the middle finger was used as a small graft to stabilize the transplant that was based 
near the carpus. Healing was without untoward event. Roentgenograms in October 1945, six months after 
the free transplant, showed no evidence of asceptic necrosis in the x-ray of the transplanted phalanges, and 
the free transplant of the joints still present da normal x-ray, the joint space being of good w idth. At this 
time there was 30 degrees of useful active motion in the transplanted joint 


Dr. J. Anwert Key, Sr. Lours, Missourt: I hope that Dr. Herndon will take time to study the speci- 
mens at length. It has been said somewhere that the greatest reward for good work is the ability to do more 
and better work. These massive grafts offer a tremendous field for study aside from the problems of restora- 
tion of circulation to the dead tissue There are the problems of the restoration or survival of the capsule, 


the svnovial membrane, and the cartilage 


Dr. Cuartes H. Herxpvon (closing): In response to Dr. Wilson’s question: We have observed that 
homogenous joint transplantations, direct or delayed, do heal satisfactorily and unite to the host bone; this 
type of grafting is technically feasible. Possibly in 4 non-weight-bearing joint and with the patient under good 
supervision, satisfactory clinical results might be obtained. In most instances, however, and particularly in 
weight-bearing joints, long-term good results are not to be expected at present. It is hoped that further in- 
vestigative work will reveal methods of ascurately matching bone types and thus make such massive ho- 
mogenous transfers as entire joints acceptable. Another interesting observation noted in the course of these 
experiments —and this will answer Dr. Heyman’s question—is that some of the homogenous transfers do 
work, and do follow along the same path as the autogenous transplants; not very many, but some of them 
definitely have. | believe this is due to the fact that we fortuitously happened to run across a transplant that 


was compatible in the given host 
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CALCIFICATION ADJACENT TO THE PISITFORM BONE 
BY GEORGE 8. PHALEN, M.D., CLEVELAND, OHIO 


From the Orthopaedic Section, Cleveland Clinic, Cleveland 


Pain in the wrist and weakness of grip are frequent symptoms presented to the ortho- 
paedic surgeon. When there are associated areas of tenderness in the region of the pisiform 


bone, one must give serious consideration to the clinical syndrome called “calcified 
pisiform bursitis”’ 

There are numerous articles in the literature on the deposition of calcium in the bur- 
sue and tendons about the shoulder. An occasional reference may also be found to calcified 
bursitis about the elbow, knee, and hip joints. A search through the medical literature 
of the past thirty vears, however, revealed only two articles which deal specifically with 
the subject of calcification adjacent to the pisiform bone. Cohen, in 1924, reported a 
case of calcareous deposit at the insertion of the flexor carpi ulnaris tendon which was 
at first mistaken for a fracture of the pisiform bone. Milch and Green, in 1938, reported 
eight cases of calcification adjacent to the pisiform bone. More recently, Seidenstein 
presented fifteen cases of calcific deposits in the wrist and hand; of these, eight were 
located on the ulnar side of the wrist. Other authors® ** 7 have reported that calcification 
may occur at the wrist as well as at the shoulder. No author has presented any pathological 
material obtained from a case of calcification at the wrist joint, because in no case was 
surgery resorted to in order to effect a cure of the condition. 

Anatomically, there is no structure which is designated as the pisiform bursa. There 
is a bursa of the flexor carpi ulnaris muscle, which is situated immediately beneath the 
tendon of this muscle near its insertion into the pisiform bone. Actually, from a clinical 
standpoint, it makes little difference whether the calcification is located within the ten- 
don of the flexor carpi ulnaris or within the bursa of the flexor carpi ulnaris muscle. It 
therefore seemed best to designate all of these cases of calcification adjacent to the pisi- 
form bone as ‘‘calcified pisiform bursitis’; this, of course, is a descriptive term and not a 
true pathological entity. 

Seven patients with calcified pisiform bursitis have been treated by the author during 


the past five vears. Four of these were seen during the past two vears and two have been 


operated upon to cure the condition. 
The diagnosis and treatment of calcified pisiform bursitis may best be illustrated 
by the following case reports: 


Case 1. A housewife, fiftv-eight vears old, was first seen at the Clinic on December 8, 1949. She com- 
plained of pain in her left wrist of three days’ duration. There was no history of injury to the wrist. The 
pain had been gradual in onset and was confined to the anteromedial aspect. There was no radiation of 
pain into the fingers 

Iixamination revealed severe localized tenderness over the pisiform bone. The pain in the wrist was 
exaggerated by complete dorsiflexion and radial deviation of the wrist. There was neither swelling nor red- 
ness about the wrist, and there were no sensory changes in the hand. An oblique roentgenogram of the 
wrist revealed a small area of calcification adjacent to the pisiform bone (Fig. 1-A 

The calcified area was injected with two cubic centimeters of 1 per cent. solution of novocain. No attempt 
was made to aspirate any of the calcified material, but multiple needle punctures were made in this area. 
The patient obtained immediate relief from pain following the novocain injection and, when seen in June 
1951, reported no further discomfort in her hand or wrist. A roentgenogram of the wrist made in January 1951 
revealed no evidence of calcification adjacent to the pisiform bone (Fig. 1-B 


Case 2. A forty-year-old office worker reported a gradual onset of pain in her left wrist on March 31, 
1950. There was no history of injury. The pain was aggravated by any active use of her hand, and she found 


* Read at the Annual Meeting of the American Society for Surgery of the Hand, Chicago, Illinois, 
January 26, 1951. 
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herself considerably handicapped in the performance of her office 
work because of wrist pain 

Examination revealed a full range of motion in the wrist 
joint with no evidence of redness or swelling. There was extreme 
tenderness directly over the pisiform bone. A roentgenogram of the 
left wrist revealed a small area of calcification adjacent to the 
pisiform bone (Fig. 2-A 

The tender aren was injected with two cubie centimeters of 
1 per cent. solution of novocain. Prompt relief was experienced 

One week later the patient returned, complaining of an acute 
pain in her lower back. A diagnosis of acute lumbar fibromyositis 
was made. With rest, hot baths, and the application of heat to 
her back, this condition subsided within the next two days 

Seven weeks later the patient had a second attack of Jum- 
bago. There was no history of antecedent illness or injury. The 
patient had no complaints referable to her left wrist. The pain 
in the lower back subsided within the next twenty-four hours 
with physical therapy and rest 

Three days later, on May 29, 1950, the patient was awakened 
from sleep at three o'clock in the morning by the sudden onset of 
acute pain in her left wrist. This pain was similar to that she had 


experienced before the novecain injection two months previously, 
although the pain was much more severe. Examination revealed 

Fig. Case 1. Oblique roentgeno 
gram of wrist shows small area of cal 
cifieation adjacent to the pisiiorm brome 

Fig. 1-B: Six months after calcified — this region. There was also evidence of redness along the antero- 
ren Was injected with noveeain, the medial aspect of the lower third of the left forearm. Any move- 
ealeifie deposit had disappeared en 
tired 


in area of redness approximately 2.5 centimeters in diameter in 
the region of the pisiform bone, with exceptional tenderness in 


ment of the wrist caused extreme pain The patient's temperature 
was normal, and there was no evidence of lymphadenopathy, either 
at the elbow or in the axilla. A roentgenogram of the left wrist 
revealed a large area of calcification adjacent to the pisiform bone. This calcified area was considerably 
larger but less dense than the ealeifie deposit observed on the original roentgenogram (Fig. 2-B 

Beeause of the apparently acute infeetious nature of the condition, another novoeain injection into the 
calcified area was not deemed advisable, A volar splint was applied to immobilize the wrist, the patient was 
viven an intramuscular injection of 300,000 units of penicillin, and roentgen therapy was instituted. A total 
of 200 roentgen units was given in the next two days. At this time there was less tenderness and pain in the 
wrist; one week later the patient had recovered almost completely from all discomfort. A roentgenogram 
of the wrist made two weeks after the onset of this second attack of calcified pisiform bursitis showed less 
coleium adjacent to the pisiform bone; however, the calcium was now spread out over a larger area. 

One vear after the patient recovered from this last attack of bursitis, she had had no further complaints 
referable to the wrist or hand follow-up roentgenogram of the wrist revealed only a few small flecks and 
i small linear streak of calcium remaining in the region of the pisiform bone and extending along the flexor 


ulnaris tendon (Fig. 2-C 


Case 3. A hospital assistant, forty-seven years old, fell on her outstretched right hand December 20, 
1949. Following this injury she experienced some pain in her right wrist but did not consider the injury 
severe enough to warrant medical attention, She first reported to the Orthopaedic Department on February 
22, 1950, because of the recent onset of pain and numbness in the area of the ulnar-nerve distribution. She 
iso complained of weakness of grip and pain with active use of the right hand. 

On examination, there was observable tenderness in the region of the pisiform bone. There was a com- 
plete range of motion in the wrist, with no redness or swelling. There was a positive Tinel sign over the ulnar 
nerve at the wrist and definite hypaesthesia in the ulnar distribution in the hand. A roentgenogram of the 
wrist revealed no evidence of old or recent bone injury; there was a small round area of calcification just 
proximal to the pisiform bone 

The area of the calcification was injected with two cubic centimeters of 1 per cent. solution of novocain. 
One week later, the patient returned, stating that she had received only temporary relief from the novocain 
injection. She was sent to the Physical Therapy Department for paraffin baths to the hand, and referred 
to the Roentgenological Department for the institution of roentgen therapy. She received a total of 1200 
roentgen units over a period of two weeks 

Because there was no improvement with conservative treatment, surgical exploration of the tender 
area at the wrist was performed on Mareh 30, 1950. Immediately beneath the tendon of the flexor carpi 
ulnaris a distended bursa was evident, containing @ loose osteocartilaginous body measuring seven by three 
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CALCIFICATION ADJACENT TO THE PISIFORM BONE 


Fig. 2-A Fic. 2-B 


Fig. 2-A: Case 2. Oblique roentgenogram of wrist shows a small dense area of calcification adjacent 
to pisiform bone. 

Fig. 2-B: Two months later the calcific deposit was less dense but covered a much larger area. The 
patient was having a second attack of acute pain in the wrist at the time this roentgenogram was made 

Fig. 2-C: One vear later there was still evidence of a few streaks of calcification, but the patient had 
no symptoms referable to her wrist. 


by three millimeters. The ulnar nerve was inspected and found to be normal, although in close proximity 
to the distended bursa. The entire bursa and the loose body were removed 

Numbness and pain in the ulnar distribution in the hand disappeared following the operation, but the 
patient continued to experience discomfort in the wrist when she used her hand frequently. A forearm cast 
was applied. When the cast was removed three weeks later, there was no longer any tenderness about the 
wrist; there was no Tinel sign over the ulnar nerve. When the patient was last seen on December 13, 1950, 
there was still slight tenderness about the pisiform. She was doing her housework without discomfort 
Roentgenograms of the wrist revealed no evidence of abnormality. 


Cast 4. A man aged twenty-nine was first seen on November 15, 1959. He stated that two years before 
he had first noticed some pain in the region of the pisiform bone in the left wrist. This he attributed to pressure 
from a metal watch band. He discontinued wearing the band, but a burning type of pain persisted along the 
ulnar side of the wrist. There was no history of any injury to the wrist. Anything which touched the pisiform 
bone, such as gloves or coat sleeves, aggravated the pain. Active use of the hand also aggravated the pain 
He had consulted several physicians and had been told that roentgenograms of the wrist showed nothing 
abnormal. One physician applied a forearm cast, but there was no improvement following a short period 
of immobilization 

Examination revealed a full range of motion in the wrist with no evidence of redness or swelling about 
the joint. There was extreme tenderness over the pisiform bone and some pain upon strong passive flexion 
of the wrist. An oblique roentgenogram revealed a small area of calcification adjacent to the pisiform bone 

The calcified area was injected with one cubic centimeter of 1 per cent. solution of novocain with im- 
mediate relief of pain in the wrist. This injection was repeated on December 8, 1950, as there was no per- 
manent relief from pain following the first injection. Because the relief following the second injection was 
also temporary, the patient was admitted to the hospital for further treatment. On January 9, 1951, the 
calcified area in the region of the pisiform bone was explored through « short transverse incision on the 
volar aspect of the wrist. A calcific deposit measuring approximately three by three by two millimeters was 
removed from within the tendinous insertion of the flexor carpi ulnaris muscle (Pig. 3-A). Immediately 
following the operation, the patient was relieved of the former pain in his wrist. He reported no return 
of any discomfort in his wrist when seen nine months later 

Microscopic examination of the tissue removed at the time of the operation revealed focal areas of de- 
generation in fibrous tissue and fibrocartilage, with small irregular areas of amorphous calcified material 
There were isolated calcified plaques present in the tissue immediately adjoining the tendon and sheath 
The largest focus of degeneration and calcification presented a peripheral zone of increased cellularity some- 
what resembling a rheumatoid nodule, but without true palisading of the cellular elements (Fig. 3-B) 


VOL. 34-A, NO. 3, JULY 1952 


| 

= — 

Ai ae 


PHALEN 


ia. 3-A 
Case 4: The photograph shows surgical exposure of a small area of 
caleific deposit in the tendon of the flexor carpi ulnaris muscle at its 
ittachment to the pisitorm hone 


25) of the same calcific dep sit reveals a large 
irea of degeneration with calcified material. The peripheral cellular 
zone is suggestive of a rheumatoid nodule, but there is no palisading 
of the cellular elements. There is no evidence of inflammation. 


Photomicrogr iph (x 


DIAGNOSIS 
The condition of calcified 
pisiform bursitis must be kept 
in mind whenever a patient 
complains of pain in the wrist 
and weakness of grip. The ab- 
sence of any abnormality ob- 
served on the routine antero- 
posterior and lateral roent- 
genograms of the wrist does 
not exclude a calcification in 
the region of the pisiform 
bone, because this calcifica- 
tion may usually be demon- 
strated only with a roentgen- 
ogram made obliquely through 
the wrist with the forearm in 
mid-supination. This position 
places the pisiform bone apart 
from the other carpal bones 
and demonstrates the soft- 
tissue calcification which may 
be present in this region. 
When the onset of pain 
in the wrist is acute, there 
may be some redness and 
swelling about the pisiform 
bone. Usually, however, there 
is no evidence of any local 
cellulitis, tenosynovitis, or ar- 
thritis of the wrist. A history 
of injury to the wrist is sel- 
dom obtained. In Case 3 
there may have been a small 
“chip” fracture of the ulna or 
pisiform, which subsequently 
developed into an osteocar- 
tilaginous loose body within 
the pisiform bursa. This was 
the only case in which any 
involvement of the ulnar 
nerve was noted. With suf- 
ficient enlargement of the 
bursa, however, it is easy to 


see how the ulnar nerve might be pressed upon and might produce symptoms of pain 


and hypaesthesia in the ulnar distribution in the hand. 


The most constant diagnostic finding is that of localized tenderness over the pisiform 


bone. This finding, together with roentgenographic evidence of calcification adjacent to 


the pisiform and relief of the symptom by local infiltration of the calcified area with novo- 


cain, make certain the diagnosis of calcified pisiform bursitis. 


rREATMENT 


The treatment of calcified pisiform bursitis is essentially the same 
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of any calcified bursitis or tendinitis elsewhere in the body. Spontaneous recovery may 
occur Without any treatment. If the symptoms have been of short duration and the eal- 
cification has not appeared too dense on roentgenographic examination, infiltration of the 
tender area with a local anaesthetic or with normal saline solution will frequently serve 
to puncture the calcific deposit and promote its dissemination and absorption. Relief from 
pain always occurs immediately with injection of the local anaesthetic and, if the calcifica- 
tion is broken up by the injection, relief from pain is permanent. 

Physical therapy, such as diathermy, whirlpool baths, and paraffin baths, may be 
used in the treatment of calcified pisiform bursitis. This treatment may be helpful in 
promoting a more rapid absorption of the calcium. 

Roentgen therapy should be as effective in cases of calcified pisiform bursitis as it is 
in the treatment of calcified bursitis or tendinitis in the shoulder. The number of patients 
treated by this method has not been sufficient to allow conclusions as to the efficacy of 
treatment. If the calcification is too dense to be disseminated by the infiltration of a local 
anaesthetic, it is probable that it is also too dense to be affected by,roentgen rays. Roent- 
gen therapy should probably be reserved for those patients, infrequently seen, with calci- 
fied pisiform bursitis in whom there is evidence of some associated acute cellulitis, such 
as noted in Case 2 above. It is entirely possible that patients who immediately respond 
satisfactorily to treatment by local infiltration might react equally well to roentgen 
therapy, although recovery probably would be prolonged over a period of several days. 

Splinting the wrist in neutral position may also hasten recovery by reducing move- 
ment in the flexor carpi ulnaris tendon. The initial pain associated with an acute calcified 
pisiform bursitis will not be significantly reduced by immobilization of the wrist; but the 
soreness Which may follow the successful needling of the calcified area may be reduced 
by the application of a splint for a day or two. 

Surgical treatment should be reserved for those patients who do not respond to more 
conservative measures. If a definite bursa is found at the time of operation, an attempt 
should be made to excise it completely. If the calcific deposit is demonstrated within the 
confines of the flexor carpi ulnaris tendon, only the calcified material itself need be removed. 


SUMMARY 


Pain over the pisiform bone and weakness of grip are the characteristic symptoms 

of the clinical syndrome of calcified pisiform bursitis. The calcific deposit is adjacent 

to the pisiform bone and is located either within the tendon of the flexor carpi ulnaris or 

within the bursa of the flexor carpi ulnaris muscle. The diagnosis is frequently missed 

because the calcification is usually demonstrated only on oblique roentgenograms of the 

wrist. Surgical excision of the calcification should be resorted to only if more conservative 

treatment fails to give relief. The majority of patients with this condition are promptly 

cured by local infiltration of the calcified area. 
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POSTERIOR DISLOCATION OF THE SHOULDER 


BY HARRISON L. MCLAUGHLIN, M D., NEW YORK, N.Y. 


From the De partment of Orthopaedic Surgery, College of Physicians and Surgeons, and the Fractuce Service, 
New York Orthopae du Hospital, Columbia-Preshbuyuterian Medical Center, New York 


INCIDENCE 


Posterior dislocations or subluxations of the shoulder are sufficiently uncommon 


so that their occasional occurrence creates a diagnostic trap for the unwary surgeon. 


Twenty-two such lesions have been encountered in 581 shoulder dislocations (an incidence 


approximating 3.8 per cent.). Six first injuries, diagnosed immediately, responded rapidly 
and well to simple measures. The remaining sixteen lesions had been diagnosed and treated 


as other conditions, or had remained untreated for weeks or years prior to recognition. 


The prognosis became less favorable and the therapeutic difficulties were found to be in- 


creased in direct proportion to the length of time these lesions remained undiagnosed. 


DIAGNOSIS 


Eight lesions resulted from convulsive seizures, —six due to epilepsy and two to electric 


shocks, of which one was therapeutic and one occupational. Detailed histories revealed 


a common etiological denominator in the remaining patients,—-namely, trauma to the 
adducted and internally rotated extremity. Examples included a wrestler who fell while 
: held by a “hammer lock”’, a boxer in the act of punching with an internal rotation twist 
doing a dip” on parallel bars, a pullman porter who was pushing 
closed an upper berth when the train lurched, a plumber who was pushing on a heavy pipe 
wrench which slipped, and a football plaver who fell on his elbow with the forearm caught 
behind his back. 
The signs and symptoms were constant and unequivocal. However, the signs were 
also unnoticeable until or unless educed. The constant findings included an increased 
palpable prominence of the coracoid, decreased palpable anterior prominence of the hu- 


of the arm, a gymnast 


meral head, increased palpable posterior prominence of the humeral head below the 


acromion, marked limitation of abduction, and a complete absence of external rotation. 


Usually neither the increased anterior prominence of the coracoid nor the posterior promi- 
nence of the humeral head was visible, except on hindsight, and even to palpation these 
aberrations were demonstrable with certainty only by comparison with the other shoulder. 


Displacement of the head of the humerus usually was so small in amount that visible 


alteration of the long axis of the humerus did not exist. A fixed internal rotation deformity 


was the rule. Little or no active glenohumeral motion was possible, and attempts at passive 


manipulation of the joint produced severe pain. 


Roentgen diagnosis by films taken in anteroposterior projections was difficult, and at 


times impossible (Fig. 1-A). The absence of abduction prevented satisfactory roentgenog- 
raphy through the axilla, and transthoracic roentgenograms often were unsatisfactory. 
However, a roentgenogram taken with the patient erect and facing the cassette obliquely, 


so that the central roentgen ray corresponded to the long axis of the spine of the scapula, 


caused no additional damage or discomfort and proved or disproved the diagnosis with 
certainty (Fig. 1-C). 
Kight patients suffered from recurrent posterior subluxations of the humerus. Physical 


signs of diagnostic value were absent in three of these patients, but detailed interrogation 


revealed that the recurrent episodes always took place when the arms were flexed, ad- 
dueted, and internally rotated. One patient could reproduce the subluxations voluntarily, 
and four others were seen at the time of a recurrent episode, so that evidence of posterior 
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Posterior dislocation of a few hours’ duration, illustrating the diagnostie difficulties encountered 
in ordinary roentgenograms 

Fig. 1-A: Dislocation before reduction 

Fig. 1-B: Roentgenograms made after reduction 

Fig. 1-C: The tangential roentgenogram, made before reduction, leaves no doubt that a posterior 
displacement of the head of the humerus is present. 


displacement of the humeral head could be demonstrated both clinically and by roent- 
genogram. In three patients without physical findings, casual histories eliciting only the 
complaint that the shoulder occasionally went ‘out of joint”’ might easily have resulted in 
diagnoses of recurrent anterior dislocations. Undoubtedly some recurrent posterior sub- 
luxations have been diagnosed incorrectly and treated unsuccessfully for this reason. 


One such instance will be reported here. 


TREATMENT 

Primary Posterior Dislocation 

Six primary lesions were encountered. Five, unaccompanied by demonstrable bone 
damage, were reduced immediately and easily by (a) anaesthesia sufficient to obliterate 
pain and muscle spasm, and (b) traction in the axis of the humerus coincident with gentle 
external rotation and a push against the humeral head from behind. Reduction cons‘st- 
ently was accompanied by an unpleasant sound of coarse crepitus, quite unlike the smooth 
sudden sense of repositioning common to the reduction of an anterior dislocation of the 
shoulder. Once reduced, no tendency to redislocate occurred under anaesthesia, even when 
the extremity was adducted, flexed, and internally rotated. The after-care consisted of 
temporary rest and protection of the extremity by a sling and swathe. Symptoms sub- 
sided and function returned in a surprisingly short time—usually a few days to a week. 
Complete recovery occurred consistently within two to three weeks. Two patients had 
normal shoulders when lost from follow-up, shortly after active treatment was concluded. 
Two others had normal shoulders throughout follow-up periods of five and nineteen years. 
The fifth patient complained of locking episodes about once a month for three years. 


These always occurred in the act of lifting or pushing with the arm above the head, and 


reduced spontaneously with a click as the arm was lowered. This patient was followed for 
ten vears, and after the third vear his locking episodes (presumably recurrent posterior. 
subluxations) ceased. An almost identical history of personal experiences with this eondi- 


tion is related by one of our surgical colleagues. 
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SUBSCAPULARIS 


INFRASPINATUS 


REDUCED 


Fic. 2 

Upper left: Cross section of the left shoulder viewed from above. 

Upper right: The deformity in posterior dislocation with engagement of the posterior glenoid rim 
ina defect of the anterior aspect of the humeral head. 

Lower left: The dislocation has been reduced but instability remains; redislocation occurs with 
internal rotation, flexion, or adduction. The subscapularis has been divided. 

Lower right: Showing technique for stabilization by medial transposition of the subscapularis 
insertion into the defect. 


The remaining primary lesion was complicated by a complex and comminuted frac- 
ture involving the intra-articular portion of the humeral head. The humeral head was 
excised and the remaining components of the shoulder mechanism were reconstructed. A 
fair functional result (elevation limited to 100 degrees) was obtained. This patient was 
followed for ten vears, during which he was without pain and worked as a porter at Grand 
Central Terminal. 


Old Unreduced Posterior Dislocation 


Nine neglected fixed posterior dislocations were encountered: Patient No. 1 had had 
no treatment during the three months between injury and admission to the hospital. 
Patient No. 2 had been treated for two months following injury for acute arthritis, 
“frozen” shoulder, and hysteria, before being referred to this Clinic as a malingerer. 
Patient No. 3, who was afflicted with acute manic depression, had received continued 


shock therapy for five weeks after complaining bitterly of severe shoulder pain following 
the first treatment. However, it is noteworthy that shock therapy was continued only 
after the orthopaedic and roentgenologic staffs of two hospitals had agreed upon the 
absence of any organic lesion in the painful shoulder. Patient No. 4 had run the gamut of 
therapy for “frozen” shoulder, including heavy traction and repeated forceful manipu- 
lations under anaesthesia, over a period of three vears following injury. Patient No. 5 
was admitted to the hospital six weeks after injury, during which repeated unsuccessful 
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attempts at manipulative mobilization of his stiff and painful shoulder had essentially 
ruined the head of the humerus. Patient No. 6 had a fracture through the anatomical neck 
of the humerus with posterior rotation of the head fragment into a dislocated position. 
The lesion had been immobilized in this position until the fracture healed. Repeated later 
attempts to correct the displacement by manipulative methods had damaged the humeral 
head beyond repair. Patient No. 7, an elderly male stenographer, had bilateral unreduced 
posterior dislocations which, despite many examinations, had remained undiagnosed for 
thirty-five vears. During these years his inability to elevate or externally rotate either arm 
had required him to work with his typewriter on a stool below and between his knees. 
Patient No. 8, a young epileptic, had been physically disabled and unable to work for 
several vears because of bilateral lesions which were at first recurrent and finally became 
fixed in the dislocated position. In short, the most serious potential complication of pos- 
terior dislocation appears to be a failure to recognize the lesion. 

Patient No. 1 refused operation. Six months after injury only 10 degrees of gleno- 
humeral motion remained, and he was disabled by pain. Three years later most of his 
pain had subsided, but motion had not increased and was accompanied by marked crepitus. 
Five years after injury the shoulder had little or no motion, marked crepitus, and con- 
siderable atrophy. He had carried on at his regular job as a painter, but was unable to 
work with the involved extremity. During this period, the posterior half of the glenoid 
disintegrated progressively, and it appeared that the resultant diminution of pressure 
upon the humeral head was responsible for the reduction of pain. 

Patients Nos. 2, 3, and 8 were operated upon; the humeral head was replaced in the 
glenoid, and the joint was stabilized against recurrence of the dislocation. Operative 
findings and procedure were identical in all instances (Fig. 2). 


Operative Findings 


The subscapularis was stretched around the anterior rim of the glenoid and its tendon 
proceeded backward across the glenoid cavity to insert into the posteriorly displaced 


Fig. 3-A Fic. 3-B 
Fig. 3-A: Roentgenogram of an old, unreduced dislocation. Overlapping of the glenoid and the 
internally rotated humeral head is apparent, and a defect in the head may be suspected. 
Fig. 3-B: Roentgenogram made after repair and restoration of elevation of the arm, illustrating the 
size and location of the defect in the head of the humerus. 
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humeral head. The long tendon of the biceps was intact and also proceeded backward 
to reach the bicipital groove. The glenoid labrum was intact, except for an abraded area 
in the posterior segment. The glenohumeral ligaments were intact. The posterior portion of 
the joint capsule was avulsed from both the glenoid labrum and the scapula. The lateral 
portion of the infraspinatus was elevated from the neck of the scapula by the displaced 
humeral head. All the intrinsic tendons were intact in continuity. 

The dislocated humeral head was depressed and jammed tightly bet ween the posterior 
margin of the acromion and the posterior rim of the glenoid. Its abnormal position was 
maintained securely by engagement of the posterior glenoid rim into a deep vertical defect 
in the anterior aspect of the humeral head. This defect, which approached 1.5 centimeters 
in depth, was situated just medial to the lesser tuberosity, and was the exact counterpart 
of the defeets in the posterior portion of the humeral head peculiar to anterior recurrent 


dislocations of the humerus 


Procedure 


The shoulder was approached anteriorly through the deltopectoral interval, and was 
exposed by lateral retraction of the transversely divided anterior deltoid fibers. The joint 
was entered by transverse division of the subscapularis tendon, as close to its insertion as 
possible, and retraction of the subscapularis medially. Manipulative reduction proved im- 
possible, even with the subscapularis eliminated and with the joint opened widely. It was 
necessary toinsert a lever between the humeral head and the glenoid and to pry these bones 
apart. As soon as this leverage disengaged the glenoid rim from the humeral-head defect, 
reduction occurred spontaneously. However, even a small amount of internal rotation or 
flexion of the adducted extremity resulted in immediate redislocation, except when the 
humeral defect was obliterated by an instrument of appropriate bulk. The end of the di- 
vided subscapularis tendon was sufficiently large to fill the defect. Therefore, the surfaces 
of the defect were freshened until vascular bone was exposed, and the subscapularis was 
reattached to the humerus in the depths of the defect by mattress sutures passed through 
drill holes in the bone. It was then demonstrated that manipulation of the arm no longer 
produced recurrence of the dislocation. 

Gravity-free pendulum exercises were started after the wound had healed. Gradual 
resumption of normal use was encouraged, and for several weeks the extremity was pro- 
tected by a sling and swathe whenever the patient was exposed to external forces beyond 
his control and while he was sleeping. 

Patient No. 2, the pullman porter, (Figs. 3-A and 3-B) was retired six weeks after 
operation at the age of sixty-five. At that time he was doing light jobs with comfort and 
had a moderate defect in shoulder motion. Four vears later he had no pain and professed 
full use of the arm as compared to the other side. Mild deltoid atrophy and limitation of 
15 degrees in elevation and external rotation was present in the shoulder. Despite the 
medial transposition of the subscapularis insertion, there was no defect in total internal 
rotation 

Patient No. 3, the manic depressive, was doing most of her housework six weeks after 
operation. Three vears later, although she refused to come in for re-examination, she de- 
nied any significant symptoms or disability of the arm, and stated that motion was almost 
as good as on the other side. Both shoulders in patient No. 8 were repaired by the same 
technique; the early result of the first operation was satisfactory, but neither is as vet of 
sufficient duration for a tinal evaluation, 

Patients Nos. 4,5, and 6 were operated upon. All had endured repeated forcible manipu- 
lations under anaesthesia. The pathological condition in each shoulder was essentially the 
same as that already deseribed. However, these glenohumeral articulations were damaged 
beyond any hope of useful function. In patient No. 4 the extent of the damage was obvious. 
The humeral head was excised and the intrinsic tendons were re-attached to the stump 
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at about the level of the surgical neck. The postoperative course was smooth, and he 
Was playing golf with only slight discomfort within two months. Insufficient time has 
elapsed tor end-result evaluation. In patient No. 5 the extent of the damage was not appre- 
ciated, and the dislocation was reduced and the joint was stabilized by a complex and ill- 
advised reconstruction of the capsular structures. Maximum rehabilitation was present 
nine months after operation, at which time the shoulder was stiff, but free from pain. In 
patient No. 6 the presence of the malunited fracture of the humeral head prevented re- 
duction and stabilization by any means. The humeral head was therefore removed without 
downward transposition of the intrinsic tendon insertions. Such an economical excision, 
as has been amply demonstrated in other cases, Was a mistake. The patient recovered little 
or no motion at the glenohumeral joint. Six years later he had a stiff painless shoulder 
(with total elevation to 90 degrees), but had worked steadily at his regular job as an elec- 
trical engineer. 


Recurrent Posterior Subluxation 


Seven recurrent posterior subluxations have been encountered, in addition to the 
previously mentioned primary dislocation which partially recurred at intervals for three 
years after reduction. One patient declined operation and continues to suffer recurrent 
subluxations which consistently occur when the arm is flexed, adducted, and internally 
rotated. Another patient had a Nicola procedure done in 1937 for what was then thought to 
be a recurrent anterior dislocation. At operation a shallow vertical defect in the anterior 
aspect of the humeral head was noted, but its significance was not appreciated. The result 
Was satisfactory for three years, after which, without further incident, the locking episodes 
recurred and continued as before operation. Two patients without physical findings were 
interrogated carefully, and a detailed history was obtained. Despite the absence of physical 
signs, a presumptive diagnosis of posterior subluxation was made prior to exploration 
in each instance. The operative findings and procedures were identical. There was a shal- 
low vertical compression defect in the anterior aspect of the humeral head. Flexion, ad- 
duction, and internal rotation of the arm reproduced the subluxation under direct vision. 
In the subluxated position, the posterior glenoid rim engaged the humeral defect which, 
however, was shallow enough so that a slight motion produced disengagement and reduc- 
tion of the subluxation. There was no visible damage td the posterior capsule or its scapular 
attachments. Subscapularis transposition by the technique described above was carried 
out. One of these patients no longer resides in this country, but has reported annually 
throughout the last four vears that, so far as he can tell, the arm is normal. The second 
patient is still under treatment. It would have been very easy to treat either patient 
incorrectly on a diagnosis of a recurrent anterior dislocation of the humerus. 

The remaining three patients were seen at the time of a recurrent episode and the 
diagnosis was established. Two had a manipulative reduction, followed by recurrences, 
and the other had had previous closed reductions. All had been advised to have operations 
designed to stabilize recurrent anterior dislocation of the shoulder. Two of these lesions 
were explored, with findings similar to those mentioned previously. The anterior humeral 
defects were larger than in the patients with subluxations, which reduced spontaneously, 
and smaller than those encountered in old unreduced lesions. Both patients have very satis- 
factory results in all respects at fourteen months and four months, respectively, following 
their operations. 


SUMMARY 


Posterior dislocation of the humerus is a diagnostic trap. Clinical and roentgeno- 


graphic evidence of this lesion is always present, but usually escapes notice unless educed. 


Recent lesions, recognized and treated at once, respond rapidly and well to simple meas- 
ures. Recurrent or unreduced lesions require operative treatment. Irreparable damage to 
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the glenohumeral articulation does not always require arthrodesis. The most common 
actual and serious potential complication of posterior dislocation of the humerus is the 
failure to arrive at the correct diagnosis prior to commencing treatment. Some failures 
of surgieal treatment for habitual anterior dislocation of the humeral head result from 
the fact that the recurrent episodes were in reality posterior subluxations of the humerus. 
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Avruor’s Nore: In order to avoid leaving the Impression that the operative procedure described is a 
eure for all posterior dislocations of the shoulder, it should be pointed out that, subsequent to submission 
of this article for publication, two cases were encountered in which it was necessary to use a posterior bone- 


block procedure in addition to the subscapularis transposition before stability seemed entirely satisfactory 


DISCUSSION 
TREATMENT OF NON-UNION IN FRACTURES With INFECTION 


(Continued from page 563 


Dr. Leo Mayer, New York, N. Y.: In a comparable series of six cases which we had on my Service 
at the Hospital for Joint Diseases we have been very much helped by the work of our laboratory. The exact 
determination of the infecting organism and of the sensitivity of that organism to a particular antibiotie has 
helped us to clear up the infection in many cases. Many of the organisms which were not sensitive to penicillin 
were sensitive to either streptomycin or aureomycin or to some of the other antibiotics; this is an important 
feature, | believe, in the control of infection in these cases 


. The second point I want to bring out was made many years ago by our great teacher, Dr. Phemister, 

e who emphasized the fact that it is not necessary to use screws in treating a non-union. The less metal we 
implant, the better 

4 The third point I want to bring out is this: Although it is a common concept that all the cells of a bone 


graft die and that the graft simply acts as a framework, research which I conducted more than twenty-five 
years ago showed that many of the bone cells of cancellous bone remain viable, that many bits of adherent 
periosteum remain viable, and that probably the viability of these cells accounts for the marked difference 
between the fate of the cortieal graft, which usually dies, and the fate of the cancellous graft, which usually 


lives 


Dr. Winanr (closing): We certainly agree with Dr. Abbott that metal and foreign bodies should be 
used as little as possible in the treatment of any fracture and that union is not a guarantee against an oeca- 
sional flare up in these cases 

As to amputation, I ean say that was considered in several of these cases at vartous time In one case, 
it was advised immediately, but the patient refused amputation and we carried out the program described, 
which terminated very successfully. As for early amputation, I believe that amputation does have a place 
in some of these very extensively infected comminuted fractures with non-union. However, if particular 
attention is paid to the various stages in the management of these patients and if time can be allotted to 
their care and treatment, it is possible to combat infection, to get an intact integument, and to proceed with 
bone-grafting with a good possibility of union. This series of eases bears that out. 

rhe fact that it is not always necessary to have an intact integument or completely to control an infee- 
tion has been brought up. As was mentioned in the paper, we attempted to control infection in every instance, 
(Continued on page 679) 
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THE USE OF A COMPOSITE PEDICLE GRAFT FOR 
PSEUDARTHROSIS OF THE TIBIA * 


BY A. W. FARMER, M.D., TORONTO, ONTARIO, CANADA 


From The Hospital for Sick Children, Toronto 


The purpose of this paper is to record the author's observations in the treatment of 
three cases of infantile pseudarthrosis of the tibia by means of a method described at the 
beginning of this century by European surgeons (German %, Italian ', and French *). The 
method did not come into general use, and many orthopaedic surgeons of the present time 
are unaware of their predecessors’ efforts. This lack of historical knowledge was shared by 
the author. After the initial operative procedures had been performed, the literature was 
searched. It was obvious from the translations of representative articles that the origina- 
tors were pleased with their results and that they believed a procedure had been introduced 
which represented an advance in the treatment of this condition. However, diagrams of 
techniques were not included in the original articles. A record of the author’s experiences 
seemed worth while in order to bring the method to the attention of contemporary 
orthopaedic surgeons. 

The implantation of free bone grafts by a variety of methods often resulted in resorp- 
tion at the level of the pseudarthrosis. Chip grafts, os novum, inlay grafts, massive onlay 
grafts for firm splinting, osteoperiosteal grafts, long free fibular grafts from the same leg, 
two-stage pedicle transplantation of the fibula into the tibia, ‘‘ by-pass” bone grafts, and 
others have been used with an assortment of techniques. There appeared to be greater 
chance of success if the operative therapy were delayed until the patient was at least six 
or seven years of age. The enormous difficulties experienced in the handling of such cases is 
sufficiently demonstrated by the great number of methods employed in treatment. 

In the three cases to be reported the patients were all under four years of age, and two 
had been subjected to previous operative procedures before they were seen by the author. 
In planning the technique to be followed, it was decided to transfer to the area, by a 
pedicle skin graft, a piece of bone carrying its own blood supply. This composite graft was 
obtained from the opposite leg. It was hoped that bone retaining for itself an active blood 
supply at all times would more readily unite to the fragments of the diseased tibia. 

The operative work was performed in multiple stages as shown in Figures 1-A, 1-B, 
and 1-C. 

In the first stage, a flap of skin and subcutaneous tissue was raised on the intact leg. 
Three sides of a rectangle were cut with the short lines above and below the long line on 
the lateral aspect of the leg. The flap was elevated to the lateral border of the tibia. At this 
position the fascia over the tibialis anterior was split and the muscle was separated from 
the lateral side of the bone. A fragment approximately three-fifths of the length and one- 
half of the thickness of the tibia was separated, with its attachments to the periosteum and 
to the skin flap kept intact. The incisions were then closed. A reverse type of flap was 
raised on the diseased leg, the long line of the skin incision being on the posterior surface of 
the leg, while the flap was elevated from the medial aspect of the leg. 

Ten days later, the incisions were opened and the flaps were again elevated. On the 
intact side the periosteum on the inner side of the tibia was cut and the flap was extended 
medially. On the diseased leg the flap was extended laterally. 

In another ten days the flaps were again raised. On the side of the pseudarthrosis, the 
tissue between the fragments was resected, together with the bone adjoining the pseudar- 
throsis; the flaps were reversed. The upper end of the bone graft from the intact leg was 

* Read at the Annual Meeting of The American Orthopaedic Association, White Sulphur Springs, West 
Virginia, June 22, 1951. 


VOL, 34-A, NO. 3, JULY 1952 591 


| i 
: > 
| 
- 
4d 


- 


r 


——Sainins uiys 


—* 


pan 
jo 


py] 


pasvasic 


IND auog AYA >. pus 


peraly wna 19d 


\ 


\ 
Aalosnw 


/ 
10q 


jo 
asodxa 01 pasinia 


| 


asvig | 


AND JOINT SURGERY 


BONE 


592 \. W. FARMER 
~ 
\ J >) \\ 
g3 VY) / 
U 
a 
| 
“4 
4 
j 


PSEUDARTHROSIS OF THE TIBIA 593 


Fourth Stage 


Dtirips of fibrous 

Tissue removed 
Old ; from area between 

4 gratt and tibia. 


/ New 
\ 


Graft and tibia 
shaped for closer 
approximation 


Distal end | 
of graft _ \ 
wired to 
\ 
Kirschner 
wire. 


Ly 
/ 


Fifth Stage 


f 
by 


Fig. 1-C 


placed as closely as possible to the upper fragment of the diseased tibia, and the legs were 
sutured together. It was impossible, in any of the three patients, to approximate the bone 
graft to the lower fragment, due to the obliquity in which it was necessary to hold the legs 
when the skin flaps were sutured. This inability to place the graft in intimate contact with 
the diseased tibia was a major defect in the operative technique, as will be demonstrated 
later. The legs were encased in a plaster splint. 

Three weeks later, they were separated; the flaps were transferred, and the wounds 
were closed. At this stage, it was still impossible to approximate the graft with the lower 
fragment without endangering the viability of the skin flaps. The union of the bone graft 
to the upper fragment was rapid, even though the contact was poor in al! cases. 

After bony consolidation had taken place between the graft and the upper fragment, 
the lower fragment was placed in contact with the bone graft. In all cases this was accom- 
plished with some difficulty. The space between the fragments had become filled with a 
dense fibrous tissue similar to that originally removed from the pseudarthrosis. The lower 
fragment was decalcified and would not hold such metallic apparatus as might ordinarily 
have been applied to fix it to the upper fragment. The details of the cases are as follows: 
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Case 1. A. E. This girl was first seen by the writer at three years and four months of age (Fig.2-A). 
The following previous events were noted: At six months of age, a diagnosis had been made of fracture at the 
juncture of the middle and lower thirds of the left tibia with pseudarthrosis. There was increasing bowing of 


Fig. 2-A 
Fig. 2-A: A. FE. Showing condition at three years and four months of age. 
Fig. 2-B: A. BE. December 8, 1949. First stage of the procedure. X-rays show length and width of the 
graft from the intact leg 


Fic. 2-C Fig. 2-D 


le. January 4, 1950. Pedicle flaps have been transferred and the legs have been sutured 
I. February 1, 1950. Completion of transfer. Legs have been separated. 
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Fig. 2-E Fic. 2-F 
Fig. 2-2: A. E. October 1950. Union at both ends of the graft. Weight-bearing without support was 


allowed. 
Fig. 2-F: A. E. June 13, 1951. Solid union after months of weight-bearing without support. 


the leg. At fourteen months a fibular graft from the same side was used; this gradually disappeared. At 
twenty-two months a homogenous bone-bank graft was used with a metal plate fixed by screws for added 


support. The graft gradually disappeared. At thirty-two months double massive onlay grafts were employed. 
Chip grafts were used to fill the hiatus between the grafts and the ends of the tibia. This mass was slowly 


absorbed. 

After she had been seen by the author, at the age of three years and four months, the series of operations 
as described were undertaken over a period of two months (Figs. 2-B, 2-C, and 2-D). Union of the graft to the 
upper fragment was rapid. Following this, the approximation of the graft to the lower fragment was under- 
taken. 

The child was discharged from the Hospital in plaster splints between operations. Ten months after the 
original procedure she was allowed to begin to walk in a walking plaster. Union at the lower fragment became 
solid (Figs. 2-F and 2-F). 


Cask 2. B. L. The leg deformity in this girl was noted shortly after birth. She was twenty-two months of 
age when first seen by the author. The leg was then splinted. 

The series of operations described, with the exception of the last stage, were completed over a period of 
about two months (Figs. 3-A, 3-B, and 3-C). At this time the upper fragment was uniting strongly to the 
bone graft. The approximation of the lower fragment to the graft was difficult (Fig. 3-E), and firm 
internal metallic fixation was impossible because of the decalcification of the bone. Massive onlay grafts be- 
tween the bone graft above and the lower fragment below might have solved the problem at this stage. How- 
ever, it was decided to attempt to determine whether union could be obtained without the use of additional 
grafts. Accordingly, when union was not obtained (Fig. 3-F), the child was sent home for a number of months 
with all retentive splinting removed. The fragments were then approximated firmly with a wire loop. Union 
at the lower end was obtained (Fig. 3-G), and the child was allowed to walk. Refracture (Fig. 3-H) occurred 
at the lower end of the tibia on unsupported weight-bearing. The leg had some bowing, and was about one- 
half inch short. 


Case 3. M. Q. This girl was brought to the surgical clinic at six months of age with marked anterolateral 
bowing at the juncture of the middle and lower thirds of the leg (Fig. 4-A). There was diminution ‘in the 
caliber of the tibia at this level. A fracture was reported a few weeks later. This was obvious when the patient 
was seen by the writer, at the age of one and one-half years (Fig. 4-B). 

The series of operations previously described were performed (Figs. 4-C and 4-D). They were technically 
difficult, due to the short fat limbs of the child. The upper end of the living bone graft was approximated 
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ver fragment of the affected tibia, after excision of a large section of the pseudar- 


without difficulty to the upy 
approximate the lower end without endangering the circulation of the skin 


throsis. As it was impossible to 


flap, this was delayed until union was solid at the upper end. Then the fibula was fractured, and the lower 


Mi. \ 
May 5, 1949. Showing size of graft taken from intact leg 
June 6, 1949. Pedicle flaps have been transferred and legs have been sutured together 


kia | hic 3-D 
BL. July 4, 1949. Completion of transfer. Legs have been separated 
L.. Solid union above and obvious non-union below 
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fragment was pushed into contact with the bone graft. The fixation was unsatisfactory. As an obvious non- 


union with deformity was developing and the lower fragment was decalcified, all splinting was removed 


Fig. 3-F Fic. 3-F 
Fig. 3-: B. L. November 19, 1949. Lower fragment placed in contact with the lower end of the graft. 
Fig. 3-F: B. L. Obvious non-union at the lower end. Bones had become decalcified, Patient was sent 
home without splinting and was not allowed weight-bearing 


Fig. 
Fig. 
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3-G: B. L. December 14, 1950. Union after re-apposition at lower end. Be 
: 3-H: B. L. March 7, 1951. Recent refracture on unsupported weight-bearing. 1 
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(Fig. 4-F). Some time later, in March 1951, free bone grafts of the onlay type were used with cancellous bone 


packed in the hiatus between these grafts and the ends of the tibia. On December 5, 1951, x-ravs revealed that 
the bone grafts were consolidating. Union was presumed to be taking place (Fig. 4-F).* 


Fig. 4-A Fic. 4-B 
Age six months. Showing bowing of the tibia M. Q. Age eighteen months 


Fig. 4-C Fic. 4-D 
Pig. 4-C: M.Q. January 5, 1950. Pedicle flaps have been transferred. Legs have been sutured together 
Fig. 4-D: M. Q. February 3, 1950. Completion of the transfer. Legs have been separated. Bone graft is 
in poor contact at both ends, since skin flap was not mobilized because of danger to the blood supply 


*This patient now has solid union and has been allowed up with unsupported weight-bearing. 
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Fig. Fic, 4-F 


Fig. 4-E: M. Q. Union at the upper end was rapid; non-union at the lower end. 
Fig. 4-F: M. Q. December 5, 1951. The bone grafts were consolidating. 


COMMENT 


The European surgeons who first used composite grafts for this condition raised a 
very thin sliver of bone with the periosteum, which in turn was left attached to the skin 
flap. The transfer was performed directly, without such previous preparatory stages as 
have been outlined. A large section of the tibia with the pseudarthrosis was not remeved. 
Thus, there was no need to cut the grafts either as long, as wide, or as thick as were those 
used in the three cases reported here. Definite advantages accrue from this earlier method, 
for it is possible to approximate the smaller and more flexible graft more easily to the 
affected tibia. This was the main difficulty in the method outlined. In retrospect, it would 
appear easier to transfer a small section of ulna by way of the forearm as a direct shift. 
Immediate approximation of the graft, after correction of the deformity, would then be 
possible. To support the unusual position necessary for such a direct transfer should not 
be too difficult. 


SUMMARY 


Three children with tibial pseudarthrosis were treated with cutaneous-bone pedicle 
grafts in order to determine whether such a method would constitute a successful form of 
therapy for this condition at this age level. 

Although the principle involved appeared sound, the operation as described is not 
recommended. Union between the graft and the upper tibial fragment occurred rapidly. 
Technical difficulties may have been the cause of the delay in fusion at the lower end. It 
may be possible to overcome these difficulties by the use of a bone pedicle graft from an- 
other area, such as the ulna. Accurate approximation of the graft to the tibial fragments 
at the time of the initial transfer might then be possible. This would appear advantageous. 

These results have been placed on record, so that the obvious errors may be avoided 
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by others who may carry forward the technique. It was first used without previous knowl- 
edge that i procedure bused on the same principle had been emploved by Muropean 
orthopaedic surgeons at the turn of the century 
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DISCUSSION 


De Arruvr B 


LeMesvrier, Toronro, Ontario, Caxava: Dr. Farmer has presented a method of 
treating cases of congenital pseudarthrosis by transplanting a piece of living bone. In some ways this looks 


better than any form of free bone-grafting. Whether the eause of all these cases of pseudarthrosis is neuro- 


fibromatosis or not, | think it is generally believed that there is some slow-acting process of destruction going 


on about the fracture and that the first step ob any 


from both fragments. This leaves in the tibia «a large 


treatment should be a rather extensive excision of bone 
gap Which has to be bridged. It is in this that the living 


tr tnsplant has the advant me over a tret 


gratt 


Phe pedicle transplant is different from the free graft mainly in that its circulation is more or less intact 


ind practically all of its cells are living. It behaves throughout like living bone and does not have to wait 
until it is invaded and replaced by living tissue growing into it. Dr. Farmer has shown that this transplant 
ean do its part in producing union with the fragments of the tibia and that, from the start, it ean lav down 
new bone and ean rapidly become thicker and stronger. Since the whole transplant is living throughout the 
entire procedure, there is practically no limit to the size of the gap in the bone which can be bridged, as there 


is With a free graft. There are many other conditions besides congenital pseudarthrosis in which a gap is left 
in the bone that may be considered too large to bridge with any form of free graft: in these eases this same 
method might be used. In addition to its ability to bridge a gap of any size, the living plece of transplanted 


hone has a certain amount of resistance to infection. In cases in which there is a possibility of lighting up an 


to provide the pedicle graft. This would make it possible to bridge a gap in almost any bone in the body 
I think that Dr. Farmer is to be congratulated on the rather wide field that he has opened. The chances are 
that much more can be done with a pedicle bone graft now than could have been done by Codivilla forty-five 
Vears ago, When much less was known about the use of these flaps 


old infection, this method may well have its advantages 
Dr. Farmer has suggested that in addition to the tibia some other bone, such as the ulna, might be used 


Phis bridging of wide gaps in bone is really an orthopaedic problem, but to do it in this way requires a 
fair knowledge of plastic surgery. The modern idea of calling in a plastic surgeon to do the work on soft tissues 
in these operations, while the orthopaedic surgeon touches nothing but the bone, seems to me to be unrea- 
sonable. This is a case where the surgeon would be better able to handle a problem which was mainly but not 
entirely orthopaedic —and there are a good many of these—if his training and work had not been limited 
strietly to orthope div surgery ind had ine luded some of the other closely allied branches of surgery 


Dr. Joun Ro Moore, Pariapecenta, Pexnsytvanta: Dr. Farmer has presented a very interesting 


procedure. Its usefulness has been demonstrated in one of the three cases which he has presented. There are 
diffleulties to be overcome, 


namely, the difficulty in obtaining contact, the difficulty of immobilizatien, and 
the possible risk of infection at the donor site as well as at the site of the pseudarthrosis. However, the pedicle 
hone graft, whether the graft be included in the skin flap or in the muscle flap, is by far the best graft available 
today. Dr. Hibbs in his spine-fusion operations and his operations for arthrodesis of the hip has emphasized 


the value of the pedicle graft. T sincerely hope that Dr. Farmer will continue with his research in this problem 
ind that he will present additional eases at some future date 
Dr. A. W. Parmer (closing): I wish to thank the diseussors for their kind words. Possibly a point which 
was made in the paper missed your attention. The age level of the patients was emphasized; and this appears s 
to be very important, Operative procedures which might be performed with success in patients beyond seven 
to ten vears of age are unsatisfactory at a lower age level MeFarland, in his recent article, stated that one 
of his cases, now approximately fourteen years from the time of operation, represented the youngest patient 
whose medical history had been recorded in whom union had been obtained. The first patient shown here is 
still younger. I wanted to emphasize that it was at this low age level, where success is practically unknown, ; 


that we were trying to deal with these cases of pseudarthrosis. Concerning the question of neurofibromatosis 


which Dr. LeMesurier brought up, two of these patients showed cafe 


au fait marks on their bodies. The third 
one did not, The pathologists were quite willing to give us a diagnosis of neurofibromatosis from the appear- 
ince of the pathological section but, on the other hand, they were not certain that the tissue in question arose 


from verve. The sections showed a picture similar to that concerning which Green and Rudo wrote. 
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RHEUMATOID GRANULOMATOUS NODULES 
DESTRUCTIVE LESIONS OF VERTEBRAE 


BY ARCHIE H. BAGGENSTOSS, M.D., ROCHESTER, MINNESOTA 


Section on Pathologic Anatomy, Mayo Clinic 


WILLIAM H. BICKEL, M.D., ROCHESTER, MINNESOTA 


Section on Orthopaedic Surgery, Mayo Clinic 


AND L. EMMERSON WARD, M.D., ROCHESTER, MINNESOTA 


Division of Medicine, Mayo Clinic 


That granulomatous nodules occur in the subcutaneous tissues of patients with 
rheumatoid arthritis has been well known since the time of Pitt. The clinical characteristies 
and histological structure of these nodules have been well delineated in a number of ex- 
cellent studies**"*"| In recent years, investigators have also found these lesions in the 
sealp and abdominal wall, larynx'*, pleurae!', and peritoneum!", 
Granulomatous nodules have been described in the subchondral regions of the bones of the 
extremities when the adjacent joint is involved. These presumably indicate an invasion 
of the bone by the inflammatory process which involves the joints and are, of course, 


characteristic of rheumatoid arthritis. In one case, which we are presenting, the granulo- 
matous nodules were shown to occur in the body of the vertebrae where there is no syno- 
vial membrane and where, to our knowledge, the presence of such lesions has not been 
described previously. 

We are also presenting three other cases of rheumatoid spondylitis and destructive 
lesions in vertebrae; in these three cases tissue was not available for histological examina- 
tion but, because of the clinical findings and course, the lesions were presumed to be 
caused by similar rheumatoid granulomatous nodules. 

The findings presented in this report suggest that the rheumatoid granulomatous 
nodule must be considered in the already difficult task of clinical and roentgenographic 
differential diagnosis of destructive lesions of bone. 


REPORT OF CASES 


Case 1. A man, aged fifty-six years, registered at the Mayo Clinic on September 6, 1950. The patient 
had been well until June 1947, when without apparent cause the tarsal region of the left foot became painful, 
swollen, warm, and red. Late in 1948 the ankles and, subsequently over a period of two years, the knees, 


wrists, elbows, shoulders, und temporomandibular joints also became chronically involved. The symptoms 


became worse in July 1950. Since then he had experienced extreme weakness, tiredness, and anorexia; and 
he had lost twenty-five pounds (11.3 kilograms). During the month before admission, pain and stiffness had 
been present throughout the back. Because of the severity of his symptoms, the patient had been unable to 
work since July 1950, and, during the month before admission, he had been confined to bed. Physical therapy 
and salicylates had given only transitory relief of symptoms. 

A review of systems at the Clinic revealed the fact that he had had precordial pain occasionally on 
exertion for the past two years. 

On physical examination, moderate to marked tenderness, moderate limitation of motion, and slight 
swelling of the elbows, wrists, metacarpophalangeal joints, proximal and distal interphalangeal joints, knees, 
ankles, and metatarsophalangeal joints were noted. A firm subcutaneous rheumatoid nodule was present 
in the left subolecranon region. Dorsal kyphosis and flattening of the lumbar curve with a slight degree of 
paravertebral muscle spasm were noted. Flexion and extension of the spinal column were moderately limited. 
The liver extended two to three centimeters below the costal margin and the spleen was found to be enlarged 
on palpation. The prostate was slightly enlarged and smooth. The remainder of the general physical examina- 
tion gave essentially normal results. 

The first urinalysis revealed no abnormalities, but the second indicated albuminuria, Grade 2, and Bence- 
Jones proteinuria. The estimation of hemoglobin was 11.6 grams. The erythrocyte count was 3,870,000 per 
cubic millimeter of blood, and the leukocyte count was 13,100. Examination of a stained blood smear revealed 
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Fig. 1-B 
Case 1. Portion of spinal column. 


Fig. I-A: Lateral roentgenogram showed destruction with anterior wedging of the body of the 
twelfth thoracic vertebra 


Fig. 1-1: Bisected spinal column at necropsy. Destruction of the twelfth thoracic vertebra and a 
nodule in the third lumbar vertebra are apparent 


nothing of diagnostic importance. The determination of blood urea was 26 milligrams per 100 cubic centi- 
meters on September 7 and 72 milligrams on September 25, Direct reacting bilirubin was not found on two 
examinations. The values for indirect reacting bilirubin were 0.9 milligram and 0.7 milligram per 100 cubic 
centimeters of serum. The level of serum protein was 6.6 grams on September 12 and 5.9 grams on September 
19 The values for albumin were 3.7 grams and 3 grams and for globulin 2.9 grams on these same dates. The 
value for alkaline phosphatase in the serum was 3.5 King-Armstrong units and for acid phosphatase 1.4 
King-Armstrong units per 100 cubic centimeters of serum. The sulfobromophthalein tests of liver function 
revealed 12 per cent. (Grade 2) retention of dye on September 9 and 6 per cent. (¢ irade 1) retention of dye on 
September 12. Results of the eephalin-cholesterol flocculation test were negative The tuberculin skin test 
gave positive results with 0.0001 milligram of purified protein derivative. 


Roentgenographie examination of both wrists, hands, feet, and knees revealed generalized osteoporosis 


There was evidence also of effusion into both knees and of a healed Freiberg’s infraction of the distal head 


the second metatarsal bone on the right. Roentgenographic examination of the spinal column revealed 
hypertrophic changes and slight lumbar scoliosis. There was pathological wedging of the body of the twelfth 
thoracic vertebra with destructive and proliferative changes about its anterior portion (Fig. I-A). 

\ clinical diagnosis of severe rheumatoid arthritis was made, and the possibility of a mild Jatent cirrhosis 
of the liver was considered. The roentgenographic finding of a destructive lesion in the twelfth thoracic 
vertebra brought up consideration of a metastatic neoplasm, multiple mveloma, or infectious granuloma; 
but all efferts to confirm such diagnoses were inconclusive. Sternal aspiration on September 16 revealed 
i few clumps of plasma cells but not enough to justify a diagnosis of multiple myeloma. On September 22, 
needle aspiration of the twelfth thoracie vertebra was performed under roentgenographic control, but the 
tissue removed was not suitable for a histological diagnosis 
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Course 


After the examination had been completed, a program of treatment for the rheumatoid arthritis was 
started. This consisted in daily physical and occupational therapy; aspirin, 10 grains (0.65 gram) four times 
a day; a high-carbohydrate, high-protein diet with multivitamin supplements; and limitation of activities to 
prevent overuse of inflamed joints and to ensure adequate rest. Many of the patient’s joints began to show 
improvement in range of motion, but subjective stiffness, soreness, and swelling persisted. Weakness and 
anorexia continued. 

Shortly after the patient had eaten supper on September 24, 1950, a mild substernal pain developed 
which at first was accentuated by deep respirations. The pain rapidly increased in severity, and the patient 
became dyspnoeic, The heart rate was 120 beats per minute, cardiac rhythm was regular, and no abnormal 
cardiac or p’ ‘monary sounds could be heard. Blood pressure had fallen to 80 systolic and 60 diastolic 

An acute myocardial infarction was suspected. The patient was given morphine, barbiturates, papave- 
rine, oxygen by mask, and dicumarol. Within four hours after the onset of the attack, improvement was 
apparent. By the next morning, he was much better; however, tachycardia and poor heart tones persisted 
On September 26 an exacerbation of the substernal pain occurred. Bilateral basal rAles, increased dyspnoea, 
orthopnoea, hemoptysis, and pretibial oedema developed. Increased venous pressure became evident in veins 
of the neck and arms. Digitalization was accomplished and a mercurial diuretic, aminophylline, and penicillin 
were given. However, the patient’s condition became progressively worse, and he died September 28, 1950 
Ne CTOpSy 

Each pleural cavity contained about 1,000 cubie centimeters of turbid yellow fluid. The pericardial 
cavity contained 100 cubic centimeters of turbid amber fluid, and its surfaces were covered by a shaggy fi- 
brinous exudate. The heart weighed 545 grams. The right coronary artery was partially obstructed two 
centimeters from its origin by an atheromatous plaque about one centimeter in length. The remainder of the 
right coronary artery and the entire left coronary artery revealed only a mild degree of atherosclerosis. The 
left posterior papillary muscle and the subjacent endomyocardium were white, shrunken, and firm. The aorta 
was the seat of severe atherosclerosis 

The trachea and bronchi contained copious amounts of watery, clear mucoid secretion. The right lung 
weighed 1,500 grams and the left lung 610 grams. Firm strands of fibrous adhesions attached the apices to 
the parietal pleurae superiorly, laterally, and posteriorly. Only the superior portions of both upper lobes were 
aerated. The remainder of the pulmonary parenchyma was heavy and solid with oedema. There was an ap- 
parently healed primary tuberculous complex in the left upper lobe and hilar lymph node. The latter was 
calcified. The sectioned surfaces of all lobes were extremely moist, firm, rubbery, and dark purplish. In the 
left upper lobe of the lung, there was an area, | by 1.5 centimeters, of firmer consistency than the surrounding 
parenchyma. 

The spleen weighed 295 grams. Fibrous adhesions were scattered over the surface and there was hyaline 
thickening over the diaphragmatic portion. The parenchyma was soft and the follicular markings were in- 
distinet. The liver weighed 2,085 grams. The sectioned surfaces were light brown with normal lobular mark- 
ings. There were many tiny superficial erosions in the mucosa of the stomach. One centimeter distal to the 
pylorus was a recently developed shallow ulcer, 0.8 centimeter in diameter. The kidneys each weighed 200 
grams. Residual foetal lobulations were present. The cortex measured 0.9 centimeter and the medulla 2.3 
centimeters in thickness. The corticomedullary markings were distinct 

The twelfth thoracic vertebra had become a grayish amorphous mass with compression of the body 
(Fig. 1-B). The third lumbar vertebra was the site of a grayish nodule contiguous with the disc on its upper 
surface. Examination of the spinal cord and brain revealed no abnormalities. 


Histological Examination 


In sections of the mitral valve the numbers of lymphocytes and histiocytes at the base of the leaflet were 
increased slightly. In the myocardium adjacent to the root of the leaflet there was a large collection of his- 
tiocytes, fibroblasts, and Anitschkow’s myocytes (myocardial reticulocytes) in the interstitial connective 
tissue (Fig. 1-C). These cells were in palisades about fragments of necrotic tissue, presumably collagen, and 
degenerating cellular tissue. Many of the large palisaded cells had large atypical nuclei and some of the latter 
revealed evidence of pyknosis and karyorrhexis. The cytoplasm of these cells was pale, acidophilic, and ex- 
tended into long processes. Surrounding the large palisaded cells were numerous lymphocytes and fibroblasts 
Muscle fibers in the vicinity of the granuloma appeared atrophied and necrotic. In another section taken from 
the apex of the left ventricle there was a larger granulomatous nodule which appeared to be the result of 
fusion of several smaller nodules, similar in appearance to that already described (Fig. 1-D). A few poly- 
morphonuclear cells were observed among the other cellular elements. Some of the nuclei of the muscle fibers 


appeared hypertrophied, whereas other fibers revealed evidence of atrophy and necrosis. There were increased 


numbers of lymphocytes and phagocytes between the muscle fibers for some distance from the nodule. In 
other sections small collections of lymphocytes and fibroblasts usually associated with vessels were fre- 
quently observed. In sections from the posterior portions of the left ventricle and interventricular septum, 
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Case 1. Myocardium, 
Fig. 1-C: Granulomatous lesion at base of the left ventricle (X 245). Palisading of large cells about 
a necrotic central region may be noted (hematoxylin and eosin stain 
Fig. 1-D: Granulomatous lesion from apex of left ventricle (X 245). Probably several smaller 
granulomata have fused (hematoxylin and eosin stain 
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Case 1. Vertebra. 
Fig. 1-f: Granulomatous nodule (X 207) in third lumbar vertebra. Palisading of fibroblasts around 
a central necrotic portion and destruction of the adjacent bone trabeculae may be noted (hema- 
toxylin and eosin stain). 
Fig. 1-F: A similar nodule (X 227) from the vertebra in which the central necrotic portion has 
become cystic (hematoxylin and eosin stain). 
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there were scattered areas of fibrosis. The posterior papillary muscle contained an area of necrosis surrounded 
by a zone of fibrous tissue Adj veent muscle fibers had hy pertrophied nuclei, and contained increased amounts 
of lipochrome pigment. Sections of the epicardium revealed a fibrinopurulent exudate which was undergoing 
organization by fibroblasts from the epicardial surface. An occasional giant cell could be observed. In other 
ireas the inflammatory process appeared older, with the formation of fibrotic granulomata. Sections of the 
right coronary artery, two centimeters from its orifice, revealed an atheroma which partially occluded the 
lumen 

Sections of the lungs revealed phagocytes laden with hemosiderin, oedema, and polymorphonuclear cells 
in many of the alveoli. In sections of the right upper lobe, organized thrombi were observed in some of the 
branches of the pulmon ry artery 

In sections of the liver, there was a mild degree of infiltration with fat. In the center of many of the 
lobules, necrosis of liver cells was associated with an inereased number of ly mphoey tes, polymorphonuclear 
cells, and Kupffer’s cells. In sections of the duodenum, ulceration of the mucosa and submucosa down into 
the muscularis and diffuse suppurative inflammation of the inner laver of the muscularis with destruction of 
the musele fibers were note d 

In sections of many Ivmph nodes, the germinal centers were enlarged and active proliferation had oc- 
curred. The interfollicular tissue and the sinuses contained many phagocytes filled with hemosiderin. In the 
sinuses of some of the lymph nodes there were also numerous lymphocytes and polymorphonuclear cells. 

In sections obtained from the svnovial membrane of the right knee, the surface was ulcerated and covered 
by a fibrinous exudate in the meshes of which were numerous mononuclear cells. The exudate was undergoing 
organization by fibroblasts, and a number of giant cells were observed. The synovial membrane itself was the 
site of a chronic inflammatory process characterized by markedly increased vascularity and focal and diffuse 
collections of lymphoeytes and a few plasma cells 

Sections taken through the second right tarsometatarsal jJomt revealed extensive destruction of the 
cartilaginous surface with pannus formation. The granulomatous inflammatory process had invaded and de- 
stroved the underlying bone. The svnovial membrane was thickened and vascularized and contained large 
numbers of lymphocytes and plasma cells. At the attachment of the synovial membrane to the cartilage there 
was a granulomatous nodule consisting largely of fibroblasts 

Sections of the twelfth thoracic vertebra revealed extensive necrosis of marrow and cancellous bone. At 
the periphery of the necrotic region there was a granulomatous inflammatory process characterized by 
numerous fibroblasts, lymphoevtes, phagoeytes and a few plasma cells. Within the granulomatous tissue were 
foci of necrosis with an infiltration of polymorphonuclear leukocytes. A number of blood vessels in the ne- 
erotic portion were thrombosed. Sections of the third lumbar vertebra revealed numerous granulomatous 
nodules which consisted of a central necrotic area and a peripheral zone of large histiocytes and fibroblasts, 
radially arranged and presenting a palisaded appearance (Fig. I-l). These fibroblasts and histiocytes 
had long processes which extended into the necrotic area. In some of the nodules the central necrotic portion 
had become partially evstie (Fig. 1-F). Many of the smaller nodules consisted largely of fibroblasts, and ne- 
crosis Was not a prominent part of the process. These lesions appeared identical with those in the myocar- 
dium 

The following anatomical diagnoses were made: coronary atherosclerosis with partial occlusion and 
coronary insufficiency; old infarcts on the posterior wall of the left ventricle and posterior papillary musele ; 
oedema of lungs with bronchopneumonia; chronic rheumatoid arthritis; rheumatoid granulomatous nodules 
of the twelfth thoracie and third lumbar vertebrae with compression fracture of the twelfth thoracic vertebra ; 
rheumatoid granulomatous mvocarditis and pericarditis; bilateral hydrothorax (1,000 cubic centimeters 
each): hypertrophy of the heart (550 grams, normal 284 grams); organized thrombus in the artery to the 
right upper lobe of the lung; toxic central necrosis of liver and recent ulceration of the duodenum. 


The roentgenographic demonstration of destructive lesions in the vertebrae together 
with the Bence-Jones protein in the urine suggested multiple myeloma as a probable di- 
agnosis. Subsequent efforts to confirm this impression, however, were fruitless. Examina- 
tion of the stained smear of the peripheral blood, sternal aspiration, and direct aspiration 
of the lesion in the twelfth thoracie vertebra failed to support the diagnosis of multiple 
myeloma, and a definite diagnosis could not be made until necropsy was performed. 

At necropsy it was apparent that the immediate cause of death was congestive heart 
failure, oedema of the lungs, and bronchopneumonia. The congestive failure was probably 
the result of coronary atheroselerosis with coronary insufficiency and infarets of the 
myocardium. However, the most interesting lesions were not those which precipitated the 
fatal outeome bat the granulomatous lesions which were a part of the underlying rheuma- 
toid arthritis. These granulomatous lesions had invelved not only the more commonly 
affected sites, such as subcutaneous tissue, synovial membranes, and subchondral bone, 
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Fig. 2-A: Case 2. Lateral roentgenogram showed rheumatoid activity on the margins of the bodies of 
the tenth, eleventh, and twelfth thoracic vertebrae. 

Fig. 2-B: Oblique view, made six years later, showed extensive granulomatous destruction of the tenth 
and eleventh thoracic vertebrae. 


but also the less commonly affected regions such as the heart and pericardium. Most un- 


usual was the presence of the granulomatous lesions in the vertebrae in this case. 

Even at necropsy the gross examination failed to reveal the nature of the process 
which had caused destruction of the vertebral bodies and the pericarditis. The lesions in 
the vertebrae were interpreted as myelomatous in character until histological examination 
revealed their true nature. It is unfortunate that cultures were not made from the granulo- 
matous !Jesions in the vertebrae. Cultures of the pericardial exudate were made but were 


negative for bacteria. Sections of the granulomatous lesions were appropriately stained 
and examined for micro-organisms and fungi, but none were found. These facts and the 
simultaneous occurrence in multiple sites of lesions histologically similar to subcutaneous 
nodules of rheumatoid arthritis strongly suggested that the lesions in the vertebrae were 
in fact the counterpart of these well-known rheumatoid nodules. 

Although these lesions have not to our knowledge been previously described in verte- 
brae, we have had under clinical observation three additional patients with rheumatoid 


spondylitis who presented roentgenographic evidence of similar destructive lesions in the 


vertebrae. In all three of these patients, clinical diagnostic procedures failed to suggest 
any cause other than the presence of rheumatoid granulomatous nodules to account for 
the destructive lesions in the vertebrae. 


Cast 2. The patient was first seen at the Clinic in 1944 at the age of forty-three vears. At that time 
he exhibited characteristic findings of rheumatoid spondylitis, symptoms of which had been present for 
twenty-one vears. In addition there was roentgenographic evidence of destructive lesions on the margins 
of bodies of the tenth, eleventh, and twelfth thoracic vertebrae (Fig. 2-A). These lesions remained relativels 
asymptomatic until six vears later, when moderately severe pain developed in the lower part of the thoracic 
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Fig. 3: Case 3. Lateral roentgenogram showed active granulomatous lesion of the third and fourth 
lumbar vertebrae and at the superior margin of the fifth lumbar vertebra (with needle inserted 

Fig. 4: Case 4. Lateral roentgenogram showed rheumatoid granulomatous destructive lesion of the 
tenth and eleventh thoracic vertebrae 


region of the back. At that time the destructive lesions in the tenth and eleventh thoracic vertebrae were 
larger (Fig. 2-B). The application of a body cast in February 1950 afforded relief from pain in the thoracic 
region. Re-examination in May 1950 revealed no change in the roentgenographiec appearance of the verte- 
bral lesions 

Case 3. The patient began to have symptoms of rheumatoid spondylitis in 1929 at the age of twenty- 
two vears. In December 1949, there oceurred an episode of more acute pain in the lumbar region of the back 
Examination in January 1950 revealed changes typical of rheumatoid spondylitis. Roentgenograms also 
revealed destructive lesions involving the third and fourth lumbar vertebrae, slight narrowing of the third 
lumbar interspace, and some depression of the superior vertebral plate of the fifth lumbar vertebra Fig 3 
Re-examination ten months later revealed the destructive lesions in the vertebrae to be somewhat smaller 

Case 4. The patient, a brother of one of these patients (Case 3), began to have symptoms of rheuma- 
toid spondylitis in 1940 at the age of twenty-three vears. In 1948, he had an episode of increased pain low in 
the thoracic region of the back for two days. In January 1951, examination at the Clinic revealed characteris- 
tie findings of rheumatoid spondylitis. In addition, marked destructive lesions involving the tenth and 
eleventh thoracic vertebrae were demonstrated by roentgenogram (Fig. 4). These lesions were interpreted as 
being due to rheumatoid granulomatous nodules. There was no appreciable change in the roentgenographic 


appearance ot the vertebral lesions in Mav 1951 


In the light of this experience it seems important to consider rheumatoid granuloma- 
tous nodules in the differential diagnosis of destructive lesions of the vertebrae in cases of 
rheumatoid arthritis 

Other vertebral lesions from which rheumatoid granulomatous nodules need to be 
differentiated include multiple myeloma, metastatic carcinoma, osteoporosis, compression 


fracture, and specific infectious granuloma as seen in tuberculosis, fungus infection, brucel- 


losis, or typhoid fever 
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In Case 1, the lesion could not be diagnosed definitely by clinical or roentgenographic 
investigation. Multiple myeloma was suspected. In the other three cases, the involvement 
of adjacent portions of contiguous vertebrae simulated the lesions of tuberculosis more 
than those of metastatic carcinoma or myeloma. It may perhaps be significant that in all 
four cases the lesions evident in the roentgenograms were in the anterior portion of the 
body of the vertebrae, although in the one case studied at necropsy, lesions were found in 
other parts of the vertebral body also. 


SUMMARY 


In a case of rheumatoid arthritis, granulomatous nodules were observed clinically in 
the subcutaneous tissue and at necropsy in the synovial membranes, pericardium, my- 
ocardium, subchrondral bone, and vertebrae. The granulomatous process in the vertebrae 
in this case caused compression fracture of the twelfth thoracic vertebra and appeared 
similar roentgenographically to such other destructive lesions as multiple myeloma, meta- 
statie carcinoma, and tuberculosis. This case, together with three others reported briefly, 
emphasizes the fact that the granulomatous inflammation which is so commonly observed 
in the subeutaneous tissues and occasionally in the viscera of patients with rheumatoid 
arthritis may also involve the vertebrae. This fact is important in the consideration of the 
differential diagnosis of destructive lesions of vertebrae in patients with rheumatoid 
arthritis. 
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ARTHROPLASTY OF THE ELBOW 


AN ENb-Resutt Strupy * 


ROBERT A. KNIGHT, M.D., AND I. L. VAN ZANDT, M.D., MEMPHIS, TENNESSEE 


the ¢ am phell Foundation and the Le partment of Orthopaedic Surgery of the 
University of Tennessee College of Vedicine 


During the past vear, the authors have evaluated the results in forty-five of ninety- 
three patients on whom arthroplasty of the elbow had been performed by members of the 
Campbell Clinic during the vears 1921 to 1948. An analysis of these patients presents some 
informative generalizations 


INDICATIONS 


Arthroplasty is indicated in fibrous or bony ankylosis of the elbow, in partial ankylosis 
with insufficient motion, and in partial ankylosis where pain is a disabling factor. It is 


TABLE I 


LENGTH OF 


Total No Three to Five 
etiology of Ankvlosis of Cases Veurs 


Six to Ten Kleven to 


Twenty-one to 
Years Twenty Years Thirty Years 


lnfeective arthritis 14 
Closed fractures and 


te 


Open fractures and 


eture-disloeat ions 10 3 


ocho 


fromiuttosis 


per cent.) 


(24 per cent.) 


20 
(44 per cent.) 


10 


(22 per cent.) 


indicated if the patient is between twenty and fifty years of age; when the ankylosis, 
Whether partial or complete, is the result of (1) acute infective arthritis, either hematogen- 
ous or the result of a direet wound, (2) fractures or fracture-dislocations of the elbow which 
have resulted in pain or excessive limitation of joint motion, or (3) atrophie arthritis. 


CONTRA-INDICATIONS 


Arthroplasty is contra-indicated: (1) in those cases in which the patient requires a 
strong, stable extremity for hard physical labor,—that is, if strength and stability are 


more important than motion; (2) in tuberculosis; (3) in osteomyelitis, either hematogenous 
or associated with open fractures; (4) in extra-articular ankylosis, such as may follow an 
infected open supracondylar fracture of the humerus with antecubital searring and 


capsular contracture; and (5) in cases of marked muscle weakness, particularly of the 
biceps and forearm museles. This latter condition is usually the result of long-continued 
inaetivity, such as is found in advanced cases of atrophic arthritis. 


* Read at the Annual Meeting of The 


American Orthopaedic Association, White Sulphur Springs, 
West Virginia, June 23, 1951 
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hia. 1-A Fic. 1-B 
Fig. 1-A: Lateral view of elbow shows solid bony ankylosis of the ulnohumeral joint following 
pyogenic infection; there was also fibrous ankylosis of the radiohumeral joint 
Fig. 1-B: Roentgenograms made immediately after arthroplasty. Note excessive valgus of 
humerus and slight lateral subluxation of joint 


2-15-51 


C. 


Fig. 1-C 
Eleven years after arthroplasty, marked lateral subluxation occurred. Fascial stabilization was 
necessary after a revision amounting to partial resection of the humerus had been performed. 
Despite marked lateral instability of the joint, the functional result was good. 


TECHNIQUE OF OPERATION, AFTER-CARE, AND COMPLICATIONS 
In this series, the Campbell technique was followed, except for such minor modifica- 
tions as were required in individual cases. The posterior approach to the elbow, developing 
a tongue of triceps tendon, is now preferred, as it furnishes an adequate exposure without 
excessive soft-tissue stripping, permits plastic lengthening of the tendon where necessary, 


and allows isolation of the ulnar nerve with ease. A simple monocondylar joint is fashioned, 
all of the articular surfaces being reshaped and covered with fascia lata. Denudation of 
the humeral condyles should be confined to the absolute minimum consistent with satis- 
factory exposure, thereby limiting postoperative absorption of the humerus. To create an 
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Fig. 2-A: Roentgenograms made 
four years after multiple open frae- 
tures of extremity show complete 
fibrous ankylosis of the ulnohumeral 
joint. Pronation and supination are 
free. Note area of rarefaction in 
lateral condyle of humerus. 

Fig. 2-B: Four months after fas- 
cial hemi-arthroplasty. The radio- 
humeral joint has not been dis- 
turbed. 

Fig. 2-C: Twenty-one months 
after operation, marked fragmenta- 
tion and disintegration of lateral 
humeral condyle. 

Fig. 2-D: Seven years after opera- 
tion, there had been little essential 
change as shown by roentgenogram, 
and function was surprisingly good. 
Results, both roentgenographically 
and functionally, would have been 
better had complete fascial arthro- 
plasty been done. 
adequate joint space, more 
bone should be removed from 
the olecranon and radius and 
less from the humerus; resec- 
tion or later absorption of the 
humerus to a level above the 
epicondyles will invariably be 
followed by excessive insta- 
bility and weakness. No at- 
tempt is made to create more 
than a minimal carrying an- 
gle, since the formation of a 
joint with an increased carry- 
ing angle may result in lateral 
subluxation of the radius and 
ulna upon the humerus (Figs. 
I-A to 1-C). 

In all instances, the head 
of the radius should be re- 
sected to a degree commen- 
surate with the amount. of 
bone resected from the ulna, 
otherwise it will exert an un- 
due amount of pressure upon 
the capitellum and cause ex- 
cessive absorption of the lat- 
eral humeral condyle or a 
medial subluxation of the 
joint (Figs. 2-A to 2-D). Re- 


section of the radial head does not increase joint instability. In twenty-four cases in this 
series, an attempt was made to restore pronation and supination; in sixteen of these, 


rotation Was restored to a varying but satisfactory degree, supination usually being re- 


gained toa gi 


eater degree than pronation, 


Even though the elbow is ankylosed in extension, it is rarely necessary to lengthen 


the triceps tendon. Lf the olecranon fossa is deepened sufficiently, it will usually be found 
that apparent soft-tissue contractures have been satisfactorily relieved. Triceps lengthen- 
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ARTHROPLASTY OF THE ELBOW 


Fig. 3-A: Solid bony ankylosis, 
resulting from severely infected 
open fracture. 
Fig. 3-B: Two months after 
arthroplasty; infection had been 
relighted and fascia had been lost. 
Fig. 3-C: Sequestration and ab- 
sorption of humerus resulted in 
grossly unstable joint. Fascial sta- 
bilization failed when the infection 
was again relighted. Calcification 
about the ulnohumeral pseudar- 
throsis aided in stabilization of the 
joint. 
ing should be avoided if pos- 
sible; in every case examined, 
there was some relative or 
actual weakness of the triceps 
muscle; several patients were 
unable to extend the elbow 
actively against gravity. 
After operation, the ex- 
tremity is immobilized in a 
long arm cast with the elbow 
at a right angle and the fore- 
arm in mid-position. An ab- 
duction humerus splint is 
then applied to prevent ro- 
tational stresses and strains. 
At the end of two weeks, 
the splint and cast are re- 
moved, «a posterior elbow 
splint with straps and buckles 
is fitted, and mobilization of 
the joint is begun. Ideally, 
this consists of supervised 
active motion, preferably 
against mild resistance, and 
gentle passive motion. The 
strength of the forearm muscles, as well as of the elbow flexors and extensors, must be 
developed, and at no time should passive motion exceed active motion to any appreciable 
degree; otherwise, the joint will become unstable and the muscles will lose strength. Four 
weeks after operation, if strength and stability are adequate, the splint may be discarded 
except at night. During the day, a sling may be used as necessary. 
In this series, postoperative infection was the one disastrous complication (Figs. 
3-A to 3-C). When this occurred, it was necessary to remove the fascia immediately. If 
the infection persisted for more than three weeks, a poor result or failure invariably fol- 
lowed. Persistent infection led to soft-tissue scarring, bone absorption, and sequestration. 
When infection developed, the distal end of the humerus was involved primarily and 
acted as a typical sequestrum, while the radius and ulna withstood the ravages of the 
infection with little if any damage. This difference in reaction to infection was presumably 
due to the fact that dissection of the radius and ulna was minimal, while the humerus was 
often extensively stripped of its soft tissues. 
Delayed ulnar palsy, secondary to a valgus deformity, occurred in three patients. 


Transposition of the nerve was successful in each case. 
Fascial stabilization of the joint was performed in three cases, with marked improve- 
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TABLE II 


or ARTHROPLASTY OF THE 


Total No 
of Ankvlosis of Cases Cyood Poor Failure 


urthritis 


Atrophic 
Infective arthritis 14 3 1 


te 


Closed fractures and 


fracture-dislocations 1 10 2 
Open Iractures and : 
fracture-dislocations 0 3 2 5 


Miscellaneous 


osteochondromat osis 


(22 per cent.) (2 per cent.) 


Total 25 


(56 per cent.) 


(20 per cent.) 


ment in one, moderate improvement in another (Figs. 1-A to 1-C), and failure in the third 


ease, in Which infeetion supervened with resulting loss of fascia and bone (Figs. 3-A to 


EKARLY AND LATE RESULTS OF ARTHROPLASTY 


The average patient will regain his motion within six months toa vear after operation, 
and his maximum degree of strength in approximately one vear. Unless there is progressive 


be absorption of the humeral condyles, the elbow will remain essentially unchanged in range 


of motion, strength, and endurance with the further lapse of time. Bone absorption was 


seen infrequently and, when it occurred, it was the result of either a postoperative infection 


or osteoporosis (Fig. 4). On the other hand, proliferative or hypertrophic bone changes 


/0-10-$0 


hia. 4 


Pwenty-tour vears after arthroplasty. Patient had had severe generalized atrophic arthritis, 
with marked degree of osteoporosis There has been marked absorption of the humerus: joint Was 
grossly unstable 
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Fig. 5-A: Neglected Monteggia  [ 
fracture with calcification about 
the head of radius. 

Fig. 5-B: Fibrous ankylosis of 
elbow developed following excision 
of head of radius, although joint 
was never infected. 

Fig. 5-C: Excellent result eleven 
vears after fascial arthroplasty. Ex- 
tensive proliferative joint changes. 
Patient has 120 degrees of flexion 
and extension with normal prona- 
tion and supination. 


were found quite frequently, 
gradually developing with 
time and use, but never to 
such an extent that pain or 
progressive limitation of mo- 
tion could be attributed to 
them (Figs. 5-A to 5-C). 

In some instances, there 
Was progressive deepening 
and enlargement of the olec- 
ranon fossa, and in one in- 
stance there Was hypertrophy 
of the coronoid process. Oth- 
erwise, the radius and ulna 
showed little change except 
for development of the mild 
proliferative changes noted 
above. Medial subluxation 
occurred in five instances and 
lateral subluxation was found 
in eight cases. Selective ab- 
sorption of one of the hu- 
meral condyles was the cause 
in some instances (Fig. 2-C); 
in one case, the lower end 
of the humerus was remod- 
eled in an excessively oblique 
fashion (Fig. 1-C); and in 
the remainder, no definite cause was found. Ordinarily, subluxation was of little importance 
if bone absorption was minimal. 

The roentgenographic appearance of an elbow joint following arthroplasty does 
not necessarily parallel the functional result. Even though the irregularity of the joint 
surfaces may be so great that there is apparent incongruity, the functional result may be 
quite satisfactory (Figs. 5-A to 5-C). An interpretation of the development of the new 
joint would indicate that only sufficient bone should be removed to permit a satisfactory 
range of motion in the joint, probably three-fourths of an inch when the joint surfaces 
are gently distracted, and that, after the operation, diligent efforts of the patient must 
be directed primarily to the development of muscle strength rather than motion. 

A range of motion of from 90 to 120 degrees, in a useful arc, is ideal. A greater range 
of motion than this is usually accompanied by instability, increased weakness, and ease 
of fatigue. In no case was pain a factor of importance, even though extensive proliferative 
joint changes might be noted roentgenographically. 
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Five vears after arthroplasty for ankylosis due to atrophic arthritis. Note lack of excess bone 
absorption. Patient has good musculature and result is good. 


RESULTS 


The following designations have been employed in classifying the end results: 
Good indicates a range of motion of from 90 to 120 degrees in a useful are, with good 
stability and muscle strength; 


Fair indicates a range of motion of from 70 to 90 degrees, with satisfactory stability 
and with sufficient strength for ordinary activity; 

Poor indicates a limited range of motion, usually of from 40 to 70 degrees, without 
instability, or an adequate range of motion with instability due to excessive condylar 
absorption. 

The result is considered a failure if the joint is flail, or if the joint has become re- 
ankylosed or has required arthrodesis because of weakness or instability. 


ANALYSIS OF RESULTS 


Among the seven cases of atrophic arthritis, ankylosis occurred at 135 degrees of ex- 
tension or more in four patients, while there was bony ankylosis at a right angle in the 


remaining cases. All of these patients had multiple joint involvement, but the disease was 
quiescent at the time of operation. In no instance was the operation followed by a local or 
general exacerbation of the arthritic process. The range of motion and stability after 
arthroplasty were dependent upon the condition of the periarticular structures and upon 
the rehabilitative potential of the elbow flexors and extensors. Those patients with good 


ligament and muscle tissue obtained stable and relatively strong joints with good mo- 


tion (Fig. 6). In two of the patients in whom the results were considered fair, the opposite 
elbow was completely ankylosed and the patients were grateful and pleased with the results. 

There were two failures among the group of patients whose ankylosis followed an 
infective arthritis. One patient had progressive loss of motion with ultimate re-ankylosis, 
for which no cause could be found. Another patient had a range of motion of 60 degrees 
with good stability, but requested arthrodesis because of the lack of endurance of the joint 
for heavy farm work. 
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Thirteen patients had closed fractures or fracture-dislocations as a cause for their 
elbow disability. In general, the results were good, the one failure being in a patient who 
had an extra-articular ankylosis as a result of a malunited supracondylar fracture of the 
humerus; at operation, the anterior joint capsule was found to be tremendously thickened 
and searred. 

Of the ten whose ankylosis followed open fracture and fracture-dislocations, four pa- 
tients would now be considered unsatisfactory candidates for arthroplasty. One of these 
had severe soft-tissue loss and gas gangrene with massive scarring of the soft tissues, as 
well as a bony ankylosis; one had a chronic lymphoedema of the forearm, and two had 
primarily extra-articular ankyloses. Two failures were the result of postoperative infec- 
tion with loss of bone and fascia. With proper selection of cases and with the judicious 
use of antibiotics, the results in this group should approximate those in the group with 
ankylosis following open fractures. 

The patient in the miscellaneous group in whom arthroplasty failed was an unsuitable 
candidate for arthroplasy. During operation for an extensive osteochondromatosis in a 
woman twenty-two years old, destruction of the articular cartilage was encountered and 
a primary arthroplasty was performed. The tumor recurred, involving the lower end of the 
humerus. Resection of the humerus was performed two and one-half years after arthro- 
plasty, preventing further recurrence of the tumor but resulting in a flail joint. 
CONCLUSIONS 
A survey of arthroplasty of the elbow has been made, forty-five patients having been 
evaluated clinically and roentgenographically an average of fourteen vears following 
operation. The cases were not selected, and none was excluded from the series. Among 
these patients, 56 per cent. secured good results, 22 per cent. fair results, and 22 per cent. 
obtained unsatisfactory results. The roentgenographic findings in most. instances fail to 
give a true picture of clinical function. The functional and roentgenographic results, with 
few exceptions, show little change after the first year following operation. It is to be con- 
cluded that fascial arthroplasty of the elbow, properly performed in selected cases, offers 
a reasonable expectation of 70 to 120 degrees of motion in a useful range, with good strength 
and stability, and with little if any pain except after strenuous use. 
DISCUSSION 
Dr. Leo S. Lucas, PorTLAND, OREGON: Cases of extra-articular fibrosis with loss of motion at the 
elbow joint need not be classified as unsuitable for reconstruction, provided that the amount of bone removed 
approaches that taken in a resection and that the musculature is capable of being strengthened by intensive 
physiotherapy. 

Basically the success of an arthroplasty or resection depends upon muscle strength. An evaluation should 
be made after six or eight weeks of intensive preoperative muscle-setting and tension exercises. Careful 
postoperative supervision should continue over several months and, if possible, the exercises should be con- 
trolled by a competent physiotherapist. 

We believe that the head of the radius should be removed in practically every instance; no matter which 
type of operation is done, it is our practice to transpose the ulnar nerve. 

A review of owr cases in older children and adults has led us to believe that resection may be preferable 
to arthroplasty in any case where reconstruction of the elbow joint is desirable. A mild degree of instability 
following resection does not represent great disability, provided that the patient obtains a joint with a good 
range of motion, good muscle strength, and freedom from pain. 

It has been our experience that many patients, after resection of the elbow, are capable of carrying on 
hard manual labor, can engage in athletic sports, and do not become fatigued as easily as many of those 
who have had arthroplasties. 

In arthroplasties, as well as in resections, we have used some form of interposing medium to cover the 
ends of the denuded bone. In recent years we have used split layers of the triceps to cover the ends of the 
bones in resections. We feel that this is superior to the use of fascia or any other foreign material, and has 
eliminated infection in our cases. 

The muscle flap is viable; it covers the bones long enough to allow for the production of a fibrous cover- 
ing; it prevents bleeding from the bone ends and allows one to snug the joint firmly when closing it. The 
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triceps power has not been affected by using the flaps in any way. We feel that, since we have used this 
method, secondary absorption of the bone ends has been much less evident 


The authors are to be complimented on their thorough study and fair analysis of arthroplasties, followed 


sufficiently long to permit conclusions of value 


Dr C. Ro Rounrrer, OKLAHOMA Crry, OKLAHOMA: It has been my pleasure to follow for twenty 


ears one case Which has been reported this morning. This patient was operated upon by Dr. Campbell. A 
very severe multiple rheumatoid arthritis with involvement ot the opposite elbow subsequently developed, 
but at no time did the elbow ever show any evidence of the disease, nor did it manifest any pain or seem to 


be involved in the arthritie process. [should like to ask Dr. Knight if he has any comment to make on this 


Dr. Jesse Nicnousox, My experience in regaining elbow motion 


has followed resection of the elbow joint. Flexion has not been a problem unless more than two inches of the 
distal portion of the humerus was resected o1 the same amount of the proximal end of the ulna. These resee- 
tions might result in inability to flex the elbow against gravity more than sixty degrees. With less than two- 
inch resections, regardless of the distribution, ninety or more degrees of flexion was obtained against gravity 


Limited or lost was the power to pronate the forearm or to exte nd the elbow against gravity. I would like 


to have Dr. Knight comment upon these motions in regard to the arthroplasties he has reviewed. 


Dr Ponape D. Wirsox, New York, N. Y.: For many years I have performed arthroplasty in prefer- 


nee to resection. In my early cases [ used fascia lata and during the last two years I have used nylon, The 


principal thing that I have always noted with fascial arthroplasties is the slow restitution of function. The 
reason is that the faseia becomes adherent and more time is required to develop motion than with nylon. I 


rexposed the ulnar nerve in doing it, dissecting close to the bone; 


have used the Kocher incision and have ney | 


I have never had an ulnar-nerve injury. The nerve transposition is not necessary In my oO inion. Some of 


the best functional results whieh | have had from arthroplasty have shown the poorest results when examined 


hy x-ray. There has been marked absorption of bone and in some eases actual dislocation of the ulna to one 
: <ide of the humerus, and vet patients have been extremely happy 
In mv own hands, resection has been reserved for those cases in which arthroplasty had failed — and 


tilures. Doing a resection in those cases often has given a successful result. 


Dr. Krone (closing): In earlier vears, it was our practice to approach the elbow joint by a posterolateral 
subperiosteal route, unless it was anticipated that lengthening of the triceps te ndon might be desirable. More 
recently, the posterior triceps musele-splitting incision, developing a tongue ot triceps tendon, has been used, 


but only rarely is it necessary to lengthen the triceps muscle. Where the triceps has been lengthened (or 


vhere an exeess amount of bone has been removed), weakness of extension has persisted 

The ulnar nerve is not routinely isolated or exposed unless scarring makes this desirable. No difficulty 
h is been encounter whe nou subpertostent ipproach Is d 

It is interesting to find that function is regained more promptly following fascial arthroplasty of the 
elhow than of the hip or knee, that the “end result’ is reached at an earlier period, and that the joints do 


not deteriorate or degenerate with the promptness or consistency found in the fascial arthroplasties of the 
hip and knee 


We have had no experience with nylon as a medium for interposition, but we feel that it would be an 


excellent substitute where tasci is not av itlable 


muscle strength cannot be overemphasized. The pronatory function 


The postoperative development ol 


f the forearm flexors, as mentioned by Dr. Nicholson, must be rem mbered during the period of postopera- 


ve rehabilitation 
Dr. Rountree has discussed the interesting phenomenon in which the joint that has been the site of a 


iscial arthroplasty is usually spared to a large extent, if not completely, should atrophie arthritis subse- 
quently develop 
I wish to thank the discussors for their interest and for their contributions to the presentation, 
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A CLINICAL EVALUATION OF SUBCUTANEOUS ACHILLES TENOTOMY AS 
AN AID IN THE TREATMENT (© INTERMITTENT CLAUDICATION *f 


BY DAVID I. SCHWARTZ, M.D., LEWIS L. PENNOCK, M.D., CARL J. PESSOLANO, M.D., AND 
DONALD 8. LITTMAN, M.D., PITTSBURGH, PENNSYLVANIA 


From the Veterans Administration Hospital, Aspinwall, and the University of Pittsburgh 
School of Medicine, Pittsburgh 


The relief of calf pain caused by intermittent claudication has long been a problem. 
Many forms of treatment have been used for alleviation of this condition with varying 
degrees of success but usually with disappointing results. 

For the purposes of this paper, the pain in intermittent claudication is defined as that 
which is experienced by patients suffering from chronic obliterative vascular disease and 
hence is attributed to the blood supply to the muscles of the lower extremities being 
insufficient to meet the demands made upon the vascular system during periods of mus- 
cular activity. The general aim of the treatment is either to increase the available blood 
supply to the extremities or to lessen the demands for blood by decreasing muscular activ- 
itv. To increase the blood supply, vasodilator drugs are sometimes administered. Lumbar 
sympathetic nerve blocks and lumbar sympathectomies are also undertaken for the same 
purpose. Measures intended to lessen the demands for blood take the form of reduced 
general activity or of instruction in ambulation without the use of the calf muscles. Since 
these latter forms of treatment are not advisable in all cases and since many patients do 
not respond favorably to the former, further measures have been sought for the alleviation 
of pain due to ischaemia. 

Such a procedure was reported in 1949 by Boyd, Ratcliffe, Jepson, and James '. These 
men, after learning from the veterinarian that sectioning of the tendon near the hoof re- 
lieved lameness in horses caused by vascular disease, decided to apply the principle in the 
treatment of human patients afflicted with a similar ailment. Of twenty-four patients 
treated by tenotomy of the tendo achillis, the results in twenty-two were classified as good, 
in the remaining two as improved. 


Because of the success recorded in this study, a clinical evaluation of subcutaneous 


Achilles tenotomy as an aid in the treatment of intermittent claudication was undertaken 
at the Veterans Administration Hospital in Aspinwall. The number of patients so treated 
is only ten. In spite of this, the results have been so favorable that we feel justified in re- 
porting them at this time in the hope that the procedure will be more widely accepted. 


PROCEDURE 


In those cases in which the patients have not responded well to efforts at increasing 
the blood supply to the muscles of the legs, subcutaneous Achilles tenotomy is performed, 
either unilaterally or bilaterally, as indicated. In this series, this surgical procedure was 
carried out under spinal anaesthesia, the patient lying prone on the table. A sharp, thin 
tenotome is inserted subcutaneously on the medial side of the Achilles tendon about one- 
quarter inch proximal to the heel and is passed just anterior to the tendon in order to 
divide it completely by using a few short, quick, upward strokes of the instrument. Bleed- 
ing is negligible; no sutures are required in the puncture wound. A small sterile dry dressing 
is applied. The entire operation is completed within a few minutes. In our experience, the 
risk has been minimal. 


* Read at the Annual Meeting of The American Academy of Orthopaedic Surgeons, Chicago, [linois, 
January 30, 1951. 

1 Published with the approval of the Chief Medical Director of the Veterans Administration. The state- 
ments and conclusions of the authors do not necessarily reflect the opinion of the Veterans Administration, 
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SUBCUTANEOUS ACHILLES TENOTOMY FOR INTERMITTENT CLAUDICATION 


POSTOPERATIVE MANAGEMENT 

The day after this procedure the patients are usually ambulatory without the aid of 
braces, but may need the support of a cane. The more timid ones may not walk until the 
second or third day after the operation. All are given the benefit of instruction in balance 
and gait. As prophylactic anticoagulant therapy, dicoumarol is started on the day of the 
operation and continued for about five days. 


ANALYSIS OF CASES 


All patients treated were males between 
fifty and sixty-two years of age and all were 
victims of arteriosclerosis obliterans (Table 1). 
Nine of the ten patients had bilateral involve- 
ment. Duration of the claudication before 
surgery ranged from one to seven years. The 
ability to walk before claudication set in was 
short and definte in every instance. Oscillo- 
metric readings were made before surgery and 
in every case revealed marked impairment. 
All of the patients operated upon had been re- 
ceiving conservative treatment without suffi- 
cient relief of symptoms. In three cases super- 
ficial thrombophlebitis developed —postoper- Fic. 1 
atively, which responded well to anticoagulant Showing defect of tendon as result of the 
therapy with heparin and dicoumarol. After the 
inauguration of prophylactic anticoagulant therapy this complication did not occur again 
in this series. 

RESULTS 

In every instance considerable improvement has been noted clinically, and every pa- 
tient is satisfied with the results of the operation. Although the pain of intermittent claudi- 
cation in the calf has disappeared, the patients report that they tire generally and must 
rest after walking varying distances. This is not surprising when one considers the age 
group of the patients and the condition of their cardiac, peripheral vascular, and muscular 
systems. 

The gait is always altered after the operation. However, with proper instruction a 
good gait is attained within a reasonably short period of time and is maintained without 
the aid of braces. The visible defect in the Achilles tendon remains. However, fairly good 
plantar flexion is noted to be present in a matter of months after surgery (Fig. 1). 


CONCLUSIONS 
It is our considered opinion that this procedure is a valuable aid in the treatment of 
intermittent claudication. The operation can be carried out in a few minutes with minimal 
risk and requires no cooperation on the part of the patient except his willingness to receive 
instructions regarding balance and gait. While the procedure does nothing to improve the 
blood supply to the lower extremities, it does eliminate the ischaemic pain in the calf 
muscles. 


Although the series of cases is small and the period of follow-up is short, we hope that 
our results will stimulate interest in the procedure. 


1. Boyp, A. M.; Rarcuirre, A. H.; Jepson, R. P.; and James, G. W. H.: Intermittent Claudication. A Clini- 
cal Study. J. Bone and Joint Surg., 31-B: 325-355, Aug. 1949. 
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DISCUSSION 


Dr Leo Prerersox, Wasuinaron, Disrrier or CotumBra: Since have had no casos severe 
enough or otherwise suitable, [have not performed tenotomy for this condition. Several questions arise, how- 
ever, in considering this operation: (1) Has there been any disturbance of balance in standing or walking? 
2) Does the elimination of pain remove any warning factor, so that these patients are likely to overexert and 
therefore suffer early gangrene? Have any of these patients had to undergo amputation”? One would expect 
bilateral tenotomy to be much more disabling than the report indicates 


De Cieza De Takats, Cureaco, Inuixois: Mr. Alexander Bovd of Manchester, while listening to local 
gossip ina country inn, learned that in the latter part of the nineteenth century a general practitioner did all 
his rounds on horseback and kept his horses until they were too lame to work, whereupon he divided a tendon 
near the hoof and gained from them another five vears of work. The term “intermittent claudication” has 
heen borrowed from veterinary medicine, and a French veterinarian, Bouley, described the syndrome in 1851 

Dr. Schwartz and his associates showed us a rather striking demonstration of what subcutaneous Achilles 
tenotomy can do for patients with advanced claudication. [can perhaps best discuss his paper briefly bv relat- 
ng What our clinig has done over a period of twenty-five vears in trying to manage this dominant svmptom 
of obliterative vascular disease 

It 


primarily not to ine ‘ wwe Walking ability but to arrest the disease and prevent gangrene. This is done because 


the first place, we have done over 300 lumbar ganglionectomies for peripheral vascular sclerosis, 


release of the normal vasomotor tone greatly benefits the ischaemic extremity, and there is no need to postu- 


late vasospasm in the arterios¢ lerotie group 

Second, our group has studied the effect, and used extensively the principle, of intermittent hyperaemia 
Phe effect of this treatment, which must last at least three months with a daily treatment of one to two hours, 
depends mostly on the stage of the disease in which the treatment is undertaken. The four grades of 
j riphe ral vise ul if se le rosis have been dese ribed by us As follows: 

Cirade T: In this group there are no trophie or thermal changes, and the patient is able to walk two to six 
Or Tore 

Grade IL: Patients in this group present a cold extremity and are able to walk less than two blocks 

Cirade TIL: Patients in this group experience ¢ laudication after fifty to 100 feet 

Cirade IV: Resf pain, evanosis, and trophie lesions characterize this group 

In the first and second groups sympathectomy is very successful, and we have shown with oscillometric 
tracings that intermittent venous compression is far more effective in the sympathectomized extremity 
Patients in the fourth group invari ibly will have to unde reo amputation after more or less prolonged periods 
of absolute bed rest. This leaves patients with Grade [LL vascular sclerosis, on whom this procedure might be 
tried. To those of vou who may be interested in testing the effectiveness of the procedure, I might suggest 
the following method, which we employed when we cautiously began to use sympathectomies for vascular 
sclerosis. This is to perform the tenotomy on the worse leg and then let the patient choose whether or not he 
it rformed on the other sice 

When I discussed this problem with some of my orthopaedic colleagues, they raised the question of a 
motor disability attending this procedure. [If venous thrombosis can be avoided, if circulatory deterioration is 
kept ineheck, and if the method is not employed in pregangrenous extremities, the procedure is worth trving, 
but case selection must be meticulous 

I would like to ask Dr. Schwartz how he explains the high ineidence (three out of nine) of venous throm- 
wosis following tenotomy. Is it because the posterior tibial vein is injured which is not likely-—or is it the 

ck of musele pump, the most effective mechanism for venous return, which is responsible? Many elderly 


patients with sclerosis have deep venous insufficiency, and this may be aggravated by tenotomy 


De Scnwarrz (closing): Dr. Peterson raised the question of balance. Not all of the patients have good 
balance after tenotomy: they are told before the operation, however, that they are going to lose their balance 


but ill 


recover it within a short y™ riod of time 

In regard to the question whether pain is abolished and with it perhaps a useful signal, certainly nothing 
is done in this procedure to alter pain sensation. If there is a pain stimulus the patient will feel it. His nervous 
system is not affeeted by this procedure 

In regard to patients having to undergo amputation following this tenotomy because of gangrene, | can 
only say that gangrene has not developed in any of our cases after tenotomy We have, however, had to turn 
down some patients in whom we felt gangrene would develop within a short time 

In reference to Dr. De Takats’ discussion, we had one patient on whom sympathectomy had been per- 
formed who bad only a slight improvement in his ability to walk without pain, When we approached him with 
the suggestion that we eut his tendons his reaction was that, since he had had so little relief from an impor- 
tant operation, he did not feel confident that any further measures would help him 

\s to the three cases of phlebitis, [ think that our evaluation of these cases was about the same as that 
of Dr. De Takats However, since we In wugurated the routine use otf anticoagulant therapy postoperatively, 


we have not had phlebitis develop in any patients 
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TREATMENT OF SUPRACONDYLAR FRACTURE OF THE HUMERUS BY 


SKELETAL TRACTION IN AN ABDUCTION SPLINT 
BY ANDREAS HOYER, M.D., OSLO, NORWAY 


From Ullevdl Hospital Surgical De partment 111*, Oslo 


Supracondylar fracture of the humerus is one of the commonest elbow injuries in 
children and adolescents. There are three types, extension, flexion, and comminuted 
fractures (Fig. 1). The extension type is by far the most common. It is rarely seen after 
the age of twenty, for in adults a posterior dislocation is sustained instead. 

The names “extension” and “flexion” fractures are based on the concept that these 
fractures result from hyperextension and hyperflexion respectively, but this has proved 
not to be correct. 

The fracture unites almost invariably, and in the majority of cases function of the 
arm, although not normal, is satisfactory. This is doubtless the reason that so little stress 
has been placed on the need for an accurate reduction. Holmberg has shown that, if an 
anatomical reduction is obtained, the result will be perfect, almost without exception. 

Angulations are not corrected by subsequent growth except in the case of very young 
children™. The most common deformity following supracondylar fractures is that of 
cubitus varus. The incidence of this has been reported in from 9 to 57 per cent. of eases. 
An average reduction of the normal carrying angle (Fig. 2) amounting to 10 degrees is 


EXTENSION TYPE 


FLEXION TYPE 
Fic. 1 
Different types ol supracondy lar fractures of the humerus, 


* Chief: Carl Semb, M.D. 


COMMINUTED 
FRACTURE 


VOL. 34-A, NO. 3, JULY 1952 


ma 
> 
Ae 
i 
| 
j | 
‘ 
i 
623 


ANDREAS HOYER 


common in many series. This de- 
formity is caused either by medial 
displacement or tilting of the distal 
fragment, or by inward rotation 
of this fragment in relation to the 
shaft of the humerus. The deform- 
itv is disfiguring and is usually 
accompanied by loss of function. 

Cubitus valgus is much less 
common and is due to lateral 
displacement or tilting of the distal 
fragment 

Displacement backward will 
limit flexion, whereas displace- 
ment forward will limit extension 
of the elbow joint. 


Three methods of treatment 
of these fractures are in common 
use: (1) manipulative reduction 
and fixation in a plaster cast with 


a “collar-and-cuff”’ sling; (2) open 
reduction and fixation; (3) sus- 


tained traction. Each method has 
q its warm advocates. Bohler’s method 
of treatment combines reduction 
° i Normal angles of the distal end of the humerus and a plaster — which —— 

porates constant traction. 
Traction was first recommended by the Norwegian surgeon 


Borchgrevink. He used a splint of his own construction; traction 
Was applied by means of rubber tubing and adhesive straps. The 
method is still in use. 

Later skeletal traction through the olecranon became the 
method of choice ® © '. Several authors are opposed to this type of 
treatment because of the risk of infection ® 7, or on account of un- 
satisfactory results’. Miller and his collaborators have achieved 
good results in a series of eighty-two cases in which traction through 
the olecranon was used as the only treatment. 

In Department III of Ulleval Hospital skeletal traction 
through the olecranon has been the routine method of treatment 
for supracondylar fractures with displacement since 1935. Only a 


kia. 3 


Schmerz hook-clip 


few of the cases have been treated by manipulative reduction and 
plaster fixation. These may be used as controls. 


TECHNIQUE 

Under general anaesthesia a small Schmerz hook-clip (Fig. 3) is inserted in the 
olecranon through two small skin incisions. Each spike of the hook-clip is hammered into 
the bone. The fracture is then reduced, preferably under the fluoroscope, and the arm is 
placed on an abduction splint of the type constructed by Semb (Fig. 4). Traction is main- 
tained by means of rubber tubing. 

If there is a tendency toward backward displacement of the distal fragment, this 
can be corrected by altering the traction in a more anterior direction. A pressure pad 
may be placed on the splint to prevent the arm from sliding forward (Fig. 4, insert A). 
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TREATMENT OF SUPRACONDYLAR FRACTURE OF THE HUMERUS 
TABLE I 
SUPRACONDYLAR FRACTURES OF Humerus TREATED 

Type Female Male Total 

I 

II 
III 
IV. 


Total 


TABLE II 


Mernop OF TREATMENT IN THE Four DirFeERENT Tyres OF FRACTURE 
Treatment Type I Type II Type HI = Type IV Total 
Skeletal traction 
Closed reduction and plaster 


Dorsal plaster slab . 


Total. 


Increased flexion of the elbow joint will also counteract backward displacement of the 
distal fragment. 
The fracture is repeatedly checked by x-rays. If the position is not fully satisfactory, 


corrections may be made easily. As a rule, minor displacements persisting after the primary 
reduction disappear with sustained traction without further adjustments. 

Traction is continued for an average of twenty-one days. Then active movements 
and weight-carrying are instituted. Passive stretching and massage, on the other hand, 
are forbidden. ' 


20 GIRLS 
32 BOYS 


Years 7 3 12 


Cuart I 
Distribution by age and sex, 
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TABLE III 


Primary Resuvts 


Treatment 1 (ll 1 Il IT Ill Total 


32 
Closed reduction ind plaster 2 3 2 0 16 


Dorsal plaster slal 2 0 0 2 0 0 1 


Skeletal traction 


52 


Total 


I: Ideal position. [ (1D): Slight lateral displacement. | (IID): Slight degree of rotation. II: Lateral dis- 
placement Il (LED): Lateral displ ccement and slight degree of rotation. IIL: Rotation 


AUTHOR SERIES 


period from 1935 to 1947 inclusive, fifty-two supracondylar fractures 


During the 


of the humerus were treated. The age and sex incidence are shown in Chart I. 


The fractures have been classified into four types according to the degree of displace- 


ment as suggested by Holmberg 


Type | Fractures without displacement ; 


Type I] Fractures with lateral displacement ; 


Type TIL. Fractures with rotation, with or without lateral displacement; 


Pype IV. Fractures with complete displacement (no contact between the 


fragments 


: Table | shows the material grouped according to this scheme. It will be seen that 
e Type TV tractures were most common. There were only two flexion fractures and one 
comminuted Y-fracture. The remaining forty-nine were of the extension type, two of 
which were compound Tractures 
The treatment emploved in the different groups is shown in Table Il. The two 
4 


TABLE. IN 


av Foutow-ue EXAMINATION 


Preatment Unknown 


Skeletal traction 2 


Closed reduction and plaster l 16 
Dorsal plaster slab 3 


Total i 


* Two of these stated by letter that their arms were in perfect condition 


TABLE \ 


CHANGES IN NorRMAL Carrying ANGLE 


Reduced Increased Total Maximum Mean 
Valgidity Valgidity (Degrees) (Degrees) 


No ( h 


Treatment 


Skeletal traction 11 12 3 26 IS 16 
Closed reduction and plaster Ww 7.6 
Dorsal plaster slab ‘) 3 
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fractures of Type I and also two fractures of Type II were treated by a dorsal plaster slab 
and a “collar-and-cuff”’ sling only. Sixteen patients were treated by closed reduction and 
a plaster cast and thirty-two by skeletal traction. In six of the patients treated with 
traction, manipulative reduction and plaster-cast fixation were tried primarily, without 
success. In general, the frac- 
tures treated by traction were 
more severe than those treated A 


in plaster. 


The primary results 
that is, the position of the 
fractures at the end of the 
treatment—are shown in Ta- 
ble III. Anatomical (1) or 
almost anatomical (I (IT) 
and (III)) reductions were 
achieved in eighteen (56.3 per 
cent.) of the patients treated 
With traction and in eleven 
(68.7 per cent.) of the patients 
treated with plaster. In two 
of the patients treated by 


plaster a late or secondary 
rotation displacement devel- 

oped. This did not happen in B 4 
any of those treated by 
traction. 


COMPLICATIONS Semb’s abduction splint. Insert A: Pressure pad to prevent forward 
sliding of the arm. Insert B: Traction mechanism. Rubber tubing 
Among the pat ients connecting the loops tends to lengthen the splint, thus producing 
; traction on the attached Sehmerz clip. (Reproduced by permission 
treated by traction, there were from the Journal of the Oslo City Hospitals.) 


two cases of paresis of the 

radial nerve and two of paresis of the median nerve. In one case, the only sign of nerve 
injury Was an inability to extend the thumb, which was first discovered a few days after 
the treatment had been started. The other nerve injuries had been present before the 
treatment was instituted. In all four cases the paresis disappeared during the stay in the 
hospital. One patient had an incipient Volkmann’s ischaemic contracture when admitted. 
The symptoms disappeared two days after reduction by the application of traction. In 
one case superficial infection at the site of the traction hook was recorded on the twentieth 
day. The traction was discontinued and the infection subsided without any special 
treatment. 


TABLE VI 


LIMITATION OF EXTENSION 


Treatment Not Present Present Total Maximum Mean 
(Degrees) (Degrees) 


Skeletal traction 
Closed reduction and plaster 
Dorsal plaster slab 


Total 
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TYPICAL DEFORMITIES FOLLOWING SUPRACONDYLAR 
FRACTURES 


Pia. 5 


Typical deformities following supracondylar fractures, 


TABLE VII 


LIMITATION OF FLEXION 


Treatment Not Present Present Total Maximum Mean 
(Degrees) (Degrees) 
Skeletal traction y ) 13 
Closed reduction and plaster ‘ 10 


Dorsal plaster slab 10 
Total 32 

In the group treated by closed reduction and plaster, paresis or contracture has not 
heen observed. In one compound fracture, skin necrosis developed which made skin- 
grafting necessary. 


FOLLOW-UP STUDIES 


Forty-four of the fifty-two patients have been re-examined clinically as well as 
roentgenographically from three to fifteen years after fracture. Two patients have answered 


TABLE VIII 


OF ROTATION 


Maximum Limitation 


Treatment Not Present Present Total Pronation Supination 
(No. of Cases)( No. of Cases)(\ 0. of Cases) (Degrees) (Degrees) 


Skeletal traction 2: 26 
Closed reduction and plaster : 15 
Dorsal plaster slab q 3 


Total 10 44 


* Severe compound fracture. The other two patients had pronation limited by 5 and 10 degrees respec- 
tively 
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hig, Fie. 11-B 


Follow-up examination of a girl who at eleven years of age had a 
Type LIL fracture which had been treated by skeletal traction for 
twenty-one davs 

Fig. 11-A: Five vears after injury the result was good and the patient 
had no tints. There was 6-degree reduction of the normal carry- 
ing angle and a 5-degree limitation of flexion; function was otherwise 
normal 

hig 11-B: The uninjured right elbow 


dorsal plaster slab also have limited flexion 


by letter that their arms are 
now perfect condition. 
The remaining six patients 
could not be traced (Ta- 
ble IV). 

Changes in the normal 
carrying angle (Table V) 
have been observed in 
twenty-five of the forty-four 
re-examined patients, three 
in a valgus direction and 
twenty-two in a varus direc- 
tion. These changes occurred 
somewhat less frequently in 
the patients treated with 
traction than in those 
treated by closed reduction 
and plaster. 

Limitation of extension 
(Table V1) has been recorded 
in nine patients. In the ma- 
jority of the cases the limita- 
tion of extension consisted 
merely in reduced or abol- 
ished hyperextension. It is 
noteworthy that slight limi- 
tation of extension was found 
in two of the three patients 
whose fractures did not re- 
quire reduction and who 
were treated merely with a 
dorsal plaster slab and a 
collar-and-cuff sling. 

Limitation of flexion 
(Table VIL) was found in 
twelve patients, and occurred 
somewhat more frequently 
in the patients treated by 
plaster than in those treated 
by traction. Two of the 
three patients treated by 


Limitation of rotation (Vable VILL) was observed in four patients. One had had a 


compound fracture treated by traction and two had had simple fractures treated in plaster. 
These had but 5 to 10 degrees’ loss of rotation. The fourth patient had had a compound 
fracture treated in plaster and showed severe limitation amounting to 90 degrees. 


Che final results in the patients who were re-examined after three to fifteen years 


are summarized in Table IX 


The criteria for an ideal result were: no complaints; changes in the normal carrying 


angle of less than 5 degrees; normal range of motion, or a reduction of flexion-extension or 


of rotation amounting to less than 10 degrees. 


The result was classified as good when the changes in the normal carrying angle 
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TABLE IX 


Finat ResULTs 


Treatment Ideal Ciood Not Satisfactory Total 
Plaster slab 


Traction 
Closed reduction and plaster 
Plaster slab 


Traction 
Closed reduction and plaster 


Traction 
Closed reduction and plaster 


Total 


TABLE X 


Primary Resuuts Comparep with 
Primary Result Final Results 


Ideal Good Not Remarks 
Number ol Satisfactory 
Patients Number of Patients 


Of the two whose results were not 
satisfactory, one had a compound 
fracture and both had impaired 
growth. 

Of the two whose results were not 
satisfactory, one had a refracture 
and both had impaired growth. 

(IIL) : The patient with the ideal result was 
three years old. 

Il ) Of the two whose results were not 
satisfactory one had a compound 
fracture. 

Il (11) : The two with ideal results were four 
and seven years old respectively. 


Total 


ranged between 5 and 15 degrees, or when there was limitation of flexion-extension or of 
rotation amounting to 10 to 20 degrees. 
The cases classified as not satisfactory presented changes surpassing these limits. 


The eight patients classified as having not satisfactory results had arms fully fit for 


use, and none of them had any significant complaints. The reasons for classifying them in 
this group were: varus deformity in six cases, limitation of flexion-extension in one case, 
and limited rotation in one case. 

Roentgenographic observations: The following three observations seem to be character- 
istic of healed supracondylar fractures of the humerus (Fig. 5). 
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TABLE 


Xl 


COMPARISON BETWEEN THE FINAL RESULTS OF OPERATIVE TREATMENT, 


Traction, AND MANIPULATIVE TREATMENT 


Treatment Results Percentage of 
Ideal Good Unsatisfactory Total Satisfactory Results 


Traction (Dept. TEL, 
Ulleval Hospital) 


M imipul ition and plaster 
(Dept. Uleval Hospital) 


1. Periosteal bone formation, resulting in a broadening of the distal end of the 
: humerus, especially on the lateral aspect. This was found in twenty-six of the forty-four 
patients (Figs. 6-A to L1-B) 


2 An S-shaped deformity of the distal end of the humerus in the lateral view. 


This is due partly to increased bone formation posteriorly, and partly to an excavation 


of the humerus anteriorly, probabiy caused by pressure of the coronoid process. This 
deformity has been observed in half of the cases (Figs. 9-A to 9-D and 11-A and 11-B). 
3. Perforation of the bony lamina in the bottom of the olecranon fossa. Although this 


is seen occasionally in normal elbows, in the author’s series it has been recorded in nine 


patients, all on the side of the fracture. 


Impaired growth of the trochlea has occurred in five cases, in two of them to a 
j pronounced degree, with accompanying varus deformity (Figs. 10-A to 10-D), and in the 
remainder to an insignificant degree. 


DISCUSSION 


It will appear from the tables that closed reduction and plaster immobilization do 


not give as good results as treatment by traction, especially in cases with complete 


displacement (Type IV). In this group, ideal results were not obtained in any of the 


patients treated by closed reduction and plaster (Table IX). Furthermore it must be 


recalled that the group treated by traction included six patients who had been treated 


primarily by manipulative reduction and plaster without obtaining satisfactory reductions. 
On comparing the primary with the final results (Table X), it will be seen that in 
the patients with healing in exact or almost exact position—I, [ (11), 1 (111)—the final 


results are good. In the four cases where the results were not satisfactory, there were 
complicating factors. One was a compound fracture with severe soft-tissue damage. 
Another had a refracture two vears later, treated elsewhere, and further details were not 
available. In the remaining two cases impaired growth of the trochlea humeri occurred. 


Rotation (IIL) is a slightly more frequent cause of a poor result than lateral displace- 
ment (II). The three patients in whom ideal results were obtained in spite of rotation 
were all children, aged three, four, and seven years, respectively. 

It is difficult to compare the results obtained in the present series with those of other 


authors, because the methods of classification of the fractures and of the results vary 
greatly. Holmberg published a series of 142 cases of supracondylar fracture of the humerus, 


130 of which were re-examined. Of these, fifty were operated upon, and the remainder 
were treated by closed reduction and plaster or by the application of a plaster cast only. 
The grouping and classification in the present series are practically identical with those of 
Holmberg, and a comparison with his results may thus be justified. Holmberg adopted 
about the same indications for operation as we have followed for the application of traction. 
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It is, therefore, of special interest to compare these two groups (Table XI). It will be seen 
that the results of skeletal traction compare favorably with those of operative treatment 
and are considerably better than results from manipulation and plaster. 
CONCLUSIONS 

The present material indicates that the results of treatment of supracondylar fracture 
of the humerus by skeletal traction according to Semb’s method are superior to those 
obtained by treatment with manipulative reduction and plaster. We may conclude that 
only fractures without displacement or those with backward displacement of slight degree 
should be treated by the application of a plaster cast, or by closed reduction and plaster 
fixation. In fractures with more extensive displacement, traction or operative treatment 


seems preferable. 
The results of treatment by traction appear to be as good as those obtained by opera- 
tive treatment. Since traction is a much simpler procedure than an operation and is 


fraught with less risk of complications, the open reduction should be resorted to only when 
it is obvious that the traction treatment will fail to give a satisfactory result. The present 
series indicates that this is rarely the case. 
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INTRODUCTION 


There are two schools of thought today regarding bone regeneration. Proponents of 
the first theory hold that bone formation is governed by local humoral changes, including 


changes in circulation, hydrogen-ion concentration, and possibly the presence of a specific 


osteogenetic substance 274745!%27_ Claims for isolation of the latter have been made?®, 


and it has been named “ osteogenin’’. However, others have not been able to confirm the 


presence of such a substance Supporters of the second theory believe that the os- 


teoblasts derived from the primitive connective tissue, the endosteum, the periosteum, or 
8.12.21 


the Haversian canals may survive transplantation and are capable of reproducing bone® 

During 1948 a new substance was called to the attention of the author by Dr. Arthur 
Ward. The substance, a synthetic hydroxyapatite, was developed during the War by 
Elliott Barrett of the Mellon Institute, Pittsburgh, Pennsylvania, as a component of a 


granular adsorbent to replace bone char in sugar-refining. These basic calcium phosphate 


crystals behave physically and chemically like bone. They have the same x-ray diffraction 
‘ 


pattern and almost the same chemical composition as natural bone 


An attempt was made to study the physiological properties of the compound and to 


compare it with fresh autogenous and frozen bone in filling skeletal defects created sur- 


gically in the long bones and iliac wings of dogs and burr holes in the crania of cats and 
monkeys. It was concluded from these experiments that the synthetic hydroxyapatite 
erystals could be replaced by new bone, but the crystals were not so effective as autogenous 


hone grafts in repairing the defeets®. The problem as to whether their presence stimulated 


or induced new-bone formation remained unsolved. 


In order to approach this problem, a second series of experiments Was undertaken to 


determine suitable sites for studying ectopie bone formation. The results of these experi- 


ments confirmed the fact that autogenous grafts of cancellous bone can survive and grow 


when transplanted to skeletal musculature, to the ventricle of the brain, and to the an- 


terior chamber of the eye in rats, guinea pigs, and rabbits.** The anterior chamber of the 


eve was selected for subsequent studies, since the fate of the grafts could be followed with 


a slit lamp and since the incidence of spontaneous new-bone formation resulting from 


trauma alone would be low 


The purpose of the present experiment was to determine: (1) what would be the 


response of the anterior chamber of the eye to injections of basic calcium phosphate 


apatite erystals; (2) whether or not bone grafts would survive freezing or lyophilizing and 


subsequently grow when implanted in the eve; and (3) if they did not survive, whether 


the dead transplants would “induce’’ bone formation in the recipient tissues. 


METHOD 


lransplants to the eve have been carried out in thirty-five guinea pigs and eighteen 


rats, as summarized in Table | 


*Read at the Annual Meeting of The American Orthopaedic Association, White Sulphur Springs, 
West Virginia, June 20, 1951 
This project was supported in part by Initiative 171 Funds from the State of Washington. 
** These experiments were deseribed in «a paper read at the meeting of the Western Orthopedic Associa- 
tion, Portland, Oregon, Qetober 4, 1950 
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TABLE I 
SUMMARY OF ANIMAL GROUPS 


Type of Graft Treatment before Implantation Number of Animals 


Basic Calcium Phosphate None 

Embryonic Femur Frozen 24 hours 
Lyophilized 24 hours 
None 


Fracture Callus Frozen 24 hours 
Lyophilized 24 hours 
None 


Adult Cortical and Cancellous Bone Frozen 24 hours 
Lyophilized 24 hours 
None 


The animals were divided into four groups: six guinea pigs in which basic calcium 
phosphate crystals were injected into the anterior chamber of the eye; eighteen adult rats 
in which the femora from eighteen-day rat embryos were implanted into the anterior 
chamber; fifteen guinea pigs in which were implanted fragments from the callus deposited 
around fractures of the tibia one week after fracture; and fourteen guinea pigs in which 
were implanted fragments of cortical and cancellous bone from the iliac crest. All groups 
except the first were further subdivided in the following fashion: In one group the grafts 
were frozen at — 18 degrees centigrade for twenty-four hours prior to implantation; in the 
second the grafts were frozen in liquid carbon dioxide at —73 degrees centigrade and while 
frozen were desiccated under a vacuum of 0.1 millimeter of mercury for twenty-four hours 
before implantation; and in the last the grafts were implanted directly. Except for the 


Photomicrograph (X 95) of the synthetic hydroxyapatite six weeks after implantation in the anterior 
chamber of the eye of a guinea pig, showing the nature of the reaction of the recipient site. 
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basic calcium phosphate and the embryonic implants, all grafts were autogenous. The 
grafts were implanted by making a small nick in the sclerocorneal juncture and the bone 
(or callus) was inserted with a fine sterile wire as gently as possible. The basic calcium 
phosphate crystals were suspended in isotonic saline solution and injected with a fine 
hypodermic needle. To control the technique, a similar procedure was carried out on the 
opposite eye, except that no graft was implanted. In none of the controls in this series was 
spontaneous bone formation observed. Two of the eyes in which grafts were implanted 
became infected. In these no evidence of the grafts could be found at autopsy. A postopera- 
tive period of six weeks was selected for determining the results since, according to 
Wickstrom and Mosiman’s experiments, six weeks after grafting appears to be the critical 
time for determining the viability of the graft. 


RESULTS 

Basie Caletum Phosphate 

Of the six guinea pigs in which the basic calcium phosphate was injected into the 
anterior chamber, two showed, at the end of six weeks, no evidence of the crystals or 
cellular reaction histologically; two revealed a moderate cellular reaction but no crystals; 
and in two scattered crystals remained. The cellular reaction consisted predominantly of 
fibroblastic proliferation, small round-cell (plasma cell) infiltration, and the appearance of 
multinucleated giant cells (Fig. 1). In no instance was bone formation observed. In many 


respects the histological picture was similar to that seen around fragments of bone under- 


going aseptic necrosis. 


Embryonic Transplants 


All of the embryonic femora subjected to freezing and all of those subjected to lyo- 
philizing survived when transplanted to the anterior chamber. With re-establishment of 


Photomicrograph (X 28), six weeks after implantation, of the femur of an eighteen-day rat embryo 
subjected to freezing at IS degrees centigrade for twenty-four hours and then implanted in the an- 
terior chamber of the eve of an adult rat, showing survival of the graft and re-establishment of endochon- 
dra} ossification 
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Fia. 3 
Photomicrograph (X 28), six weeks after operation, of the femur of an eighteen-day rat embryo sub- 
jected to lyophilizing under a vacuum of 0.1 millimeter of mereury for twenty-four hours prior to im- 
plantation in the anterior chamber of the eve of an adult rat. 


* 


Photomicrograph ( 28), six weeks after implantation, of the femur of an eighteen-day rat embryo 
implanted directly into the anterior chamber of an adult rat. 
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5 
Photomicrograph (XX 28), six weeks after implantation, of an autogenous graft of fracture callus one 
week old, subjected to freezing at — 18 degrees centigrade for twenty-four hours and then implanted in the 
eye of a guinea pig, showing survival of the callus but aseptic necrosis of the spicules of cortieal bone. 


circulation, the process of endochondral ossification continued, and bones of definitive 
shape could be recognized (Figs. 2 and 3). However, the growth observed following freez- 
ing or lyophilizing was not nearly as active as in those grafts which were transplanted 
directly without intervening treatment (Fig. 4). 


Fracture Callus 


Among the group of guinea pigs in which fracture callus was subjected to freezing 
prior to implantation, there was one instance of survival of the callus at the end of six 
weeks (Fig. 5). It is interesting to note that several chips of cancellous bone transplanted 
at the same time apparently underwent aseptic necrosis. Callus treated by lyophilizing 
prior to transplantation did not survive. On the other hand, in the group in which trans- 
plantation was carried out immediately, spicules of cortical bone were still viable after 
six weeks, and there was evidence of limited new-bone formation (Fig. 6). 


{dult Cortical and Cancellous Bone 


The autogenous grafts of mature cancellous and cortical bone subjected to freezing 
for twenty-four hours and those subjected to lyophilizing failed to survive. All showed 


evidence of aseptic necrosis at the end of the six-week period. Around some of the grafts 
there was a fibroblastic reaction similar to that seen around the basic calcium phosphate 
crystals. In some cases capillaries had invaded the Haversian canals, but there was no 
evidence of new-bone formation (Figs. 7 and 8). However, in the group in which trans- 
plantation was carried out without intervening treatment, the grafts did survive and in 
two instances there was histological evidence of limited new-bone formation (Fig. 9). 


DISCUSSION 


The reaction of the skeleton to implantation of basie calcium phosphate crystals 
resembled in many respects the reported reaction to implants of boiled bone *!°® and os 
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Photomicrograph (X 28), six weeks after implantation, of an autogenous graft of cortical bone, from a 
fracture one week old, implanted in the eve of a guinea pig, showing survival of the bone 


ey, 

- 


Oat ae 
bic. 7 
Photomicrograph (X 28), six weeks after implantation, of an autogenous graft of adult cortical bone 
subjected to freezing at — 18 degrees centigrade for twenty-four hours and then transplanted to the 
anterior chamber, showing aseptic necrosis of the fragment. 
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Photomicrograph ( 28), six weeks after implantation, of an autogenous graft of cancellous bone 
subjected to lvophilizing for twenty-four hours and then implanted in the anterior chamber, showing 
aseptic necrosis of the graft. The reaction of the recipient site is similar to that observed around the 
imp inted svnthetie apatite ery stals 


purum \pparently these non-living substances act as scaffolds into which new bone 
can grow ® When the erystals were implanted in the anterior chamber of the eye, the 
reaction of the recipient site Was in essence a foreign-body reaction. A similar reaction was 
observed around fragments of frozen or lyophilized bone which failed to survive. It would 
appear that a high local concentration of calcium phosphate, either alone or combined 
with the organic matrix of devitalized bone, is not capable of inducing the connective- 
tissue cells to undergo metaplasia into chondrocytes and osteocytes. This conclusion is in 
agreement with that reached by Huggins and his co-workers and by Urist **. 

While clinically there is a question regarding the fate of bone grafts '>"*4, the ex- 
periment here described, as well as the preliminary studies, confirm the findings of Klinker- 
fuss, Urist and MeLean*?, Wickstrom and Mosiman, and others, that homogenous 
embryonic bone and autogenous grafts of fracture callus and adult cancellous and cortical 
bone can survive in a suitable ectopic site. Since the survival of the cells is direetly de- 
pendent on diffusion of tissue fluids through the ground substance, both the nature of 
the ground substance and the thickness of the graft should be important. However, this 
is a problem for future study. 

The preceding experiment alzyo demonstrates that embryonic bone will survive freez- 
ing (or lvophilizing) for limited periods of time and subsequently grow when transplanted 
into the anterior chamber of the eve. According to our results, however, grafts of fracture 
callus and mature cancellous and cortical bone are less able to withstand such treatment. 
Furthermore, it should be emphasized that freezing or lvophilizing the embryonic trans- 
plants delayed subsequent growth as compared with transplants which had had no prior 
treatment. These results can be explained if living cells are responsible for the propagation 
of bone. On the other hand, such results are difficult to explain on the basis of a specific 
chemical osteogenetic organizer. 

The factors responsible for metaplasia of the primitive connective-tissue cells remain 
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Photomicrograph (XX 28) of an autogenous graft of cancellous and cortical bone implanted in the eye 
without intervening treatment; six weeks after implantation survival of the graft is evident. 


obscure. Genetic patterns, trauma with or without necrosis, and an autocatalytic reaction 
to living chondroblasts or osteoblasts are some of the possibilities awaiting future in- 
vestigation. 


SUMMARY 


Studies of histological sections of implants in the anterior chamber of the eve in 
thirty-five guinea pigs and eighteen rats, made six weeks after implantation, revealed the 
following: 

1. Injection of synthetic basic calcium phosphate apatite crystals resembling the 
inorganic crystals from natural bone resulted in a foreign-body reaction in four out of six 
guinea pigs. 

2. Grafts of the femora of eighteen-day rat embryos frozen at — 18 degrees centigrade 
for twenty-four hours and then transplanted to the anterior chamber of the eve of adult 
rats survived in seven out of seven cases. Endochondral ossification was re-established. 
Similar grafts lyophilized under a vacuum of 0.1 millimeter of mercury for twenty-four 
hours also survived in six out of six instances. Embryonic femora transplanted directly 
without intervening treatment not only survived in five out of five animals, with re- 
establishment of endochondral ossification, but growth was much more active than in 
either of the two preceding groups. 

3. Autogenous implants of fracture callus frozen at —18 degrees centigrade for 
twenty-four hours and implanted one week after fracture, survived in the anterior cham- 
ber of the eye for six weeks in one out of five guinea pigs. Fracture callus treated by 
lyophilizing for twenty-four hours prior to implantation failed to survive in six out of six 


cases. Fracture callus and spicules of adult bone transplanted without intervening treat- 


ment survived in four out of four instances 
!. Autogenous grafts of adult cancellous and cortical bone treated by freezing in five 
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guinea pigs and by lyophilizing in six animals failed to survive in all instances. However. 


gralts transplanted directly survived in three out of three guinea pigs 

These studies, therefore, confirm the fact that homogenous grafts of embryonic bone 
and autogenous grafts of fracture callus and adult cancellous and cortical bone can survive 
and proliferate in a suitable ectopic site. Furthermore, embryonic bone frozen at —18 
degrees centigrade or lyophilized under a vacuum of 0.1 millimeter of mercury for twenty- 
four hours will survive and grow when implanted in an ectopic location. Fracture callus 
and adult cancellous and cortical bone are less able to survive in an ectopic site following 


freezing or lyophilizing 
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ILIOPSOAS TRANSFER FOR WEAKNESS OF THE HIP ABDUCTORS 
A Previminary Rerorr* 
BY W. T. MUSTARD, M.D., TORONTO, ONTARIO, CANADA 
From The Hospital for Sick Children, Toronto 


Paralysis or weakness of the hip abductor muscles allows the pelvis to tilt to the 


opposite side when the body weight is borne on the affected limb. A compensatory lurch 


of the body to the affected side in order to regain balance produces a characteristic gait. 
Accompanying this fatiguing and disfiguring limp is an external rotational deformity of 
the extremity. Several muscles have been transferred in an attempt to restore pelvic 
stability. It has been the author’s experience that none of the muscles selected, either alone 
or in combination, is capable of replacing the stabilizing power of the hip abductors. 

The author became interested in the iliopsoas for a number of reasons. The iliopsoas, 
lying as it does on the inside of the pelvis, has the necessary muscle bulk to equal the hip 
abductor muscles, and the short fibers of the iliacus suggest that it would add to the 
power of stabilization rather than increase the range of motion. The innervation of the 
muscle is such that, in poliomyelitis, its anterior horn cells are often spared when those 
of the hip abductors are involved. 

Anatomically, its origin and insertion are very similar to those of the hip abductor 
muscles, except, of course, that the situation is reversed. The origin of the iliacus inside 
the pelvis is almost identical with the origin of the abductors outside the pelvis; the 
lesser trochanter is about the same distance from the iliae crest as is the greater trochanter. 
When the iliopsoas is tested electromyographically, with a needle electrode in the iliacus, 
muscle contractions are recorded if one bears weight on the side being tested. This result 
is indicative that the iliopsoas is a hip stabilizer. 

After considering these factors, the author attempted a surgical approach on a 
cadaver. It was demonstrated that through an anterolateral incision, such as the one 


*Read at the Annual Meeting of The American Orthopaedic Association, White Sulphur Springs, 
West Virginia, June 23, 1951. 
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ILIOPSOAS TRANSFER FOR WEAKNESS OF THE HIP ABDUCTORS 


Fig. 2-C 


Fic. 2-B Fic. 3-A 


Fig. 2-A: Abduction rated “poor’’ prior to iliopsoas transfer. 

Fig. 2-B: Abduction rated “good” two months after iliopsoas transfer. 

Fig. 2-C: Flexion to a right angle two months following iliopsoas transfer. 

Fig. 3-A: Abduction rated “nil” prior to transfer. Eighteen months after 
operation, abduction was rated ‘‘ good plus’”’. 

Fig. 3-B: Flexion to a right angle eighteen months after iliopsoas transfer. 


employed by Smith-Petersen, the iliopsoas (with its insertion 
into the lesser trochanter) could be transferred laterally to the 
shaft of the femur below the greater trochanter. The muscle 
belly is made to pass through a notch cut in the wing of the ilium 
between the anterior superior and anterior inferior spines and 
fulfills the usual requirements of a tendon transfer. The steps in 
this surgical procedure are illustrated by the drawings (Fig. 1). 

In the selection of patients for this operation, there are two 
major requirements: The patient must have a good or normal 
glutaeus maximus to assist in pelvie stability, and he must have 
a normal sartorius to act as a hip flexor. A good or normal 
rectus femoris aids somewhat in hip flexion. 

During the past two years this operation has been employed Fic. &B 
in twelve patients. Two underwent the operation too recently 
for appraisal; two patients were poorly selected (in one of these the glutaeus maximus 
was rated as “nil” and in the other it was rated as poor), and in one patient the muscle 
Was not put under enough tension at the time of its transfer. In the remaining seven patients 
the hip stability has been improved; and, in one patient, the result can be considered 
excellent. 

In conclusion it may be stated that transferring the iliopsoas through the pelvis 
restores abductor power to the hip. Flexion is possible to a right angle if a normal sartorius 
is present. If the usual rules of tendon transfer are observed, patients are improved both 
subjectively and objectively; and, if good or better power develops in the transferred 
muscle, the Trendelenburg gait is considerably lessened. 
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DISCUSSION 


Dr. Eowarp L. Comerer, Curcaco, [uurNors: In so far as I have been able to determine, this is a com- 


pletely new and original procedure. For that reason, [ cannot speak about it from the standpoint of having 


had any experience whatsoever with it. Among procedures which have been used and are recommended for 


the purpose of restoring some function to hip abductor muscles paralyzed by poliomyelitis are those of Lange, 


Ober, Hipps, and Irwin. In no instance that T know of has a muscle which is as strong or as immediately 


iVailable as a good iliopsoas been used in any of these earlier procedures 


Dr. Mustard is certainly to be congratulated upon the originality which he has shown in planning, and 


the courage which he has demonstrated in executing, this most ingenious and, I believe, practical procedure. 


He has been extremely modest in his claims with regard to what may be accomplished by the procedure. 


Among other things, he has emphasized the fact that in at least two patients the selection of the patient was 


not a wise one because of a weakness or absence of a glutaeus maximus. He has also pointed out that it is 


important for the success of this operation that there be a strong sartorius. I believe that we might also add 


that, for any procedure to restore stability to the hip where the power of abductor muscles has been lost, we 


do need strong enough abdominal muscles to stabilize in position the pelvis with relationship to the thorax. 


I would certainly wish to establish their presence before undertaking any such procedure. For those patients 


who have less than enough power of the appropriate muscles to make a muscle-transplant operation advisa- 


ble, stabilization of the hip by arthrodesis should be considered. 


; I wish to thank Dr. Mustard for bringing to our attention another useful procedure for the restoration 
of funetion in those patients who have been the victims of poliomyelitis. 

Dr. Leo Mayer, New York Crry: This is a most ingenious operation and I am delighted to have heard 
it reported, There are two points which [ wish Dr. Mustard would explain more clearly, for the patients re- 
ported obviously were not injured in any way. First, how is one to avoid injury to the anterior crural nerve 
ind how is one to retract the nerve so as to get it out of the path of the muscle which he transplants? Second, 
just how is one to construct the notch in the ilium? How large must that noteh be and exactly where must it 
he placed? Does Dr. Mustard place any protection over the rough margin of the bone so as to facilitate the 
vliding of the muscle 

b> De. M. Beekerr Howortn, New York Crry: I would like to ask Dr. Mustard two questions: 


1. Has he considered separating the iliacus from the psoas and transplanting only the psoas so as to 


preserve a greater portion of the hip flexor power? 


2. Would it be desirable to transplant the tendon of the rectus femoris, the long tendon at least, to the 


interior superior spine, in order to increase its flexor power? 


De. Grorce J. Garceav, INDIANAPOLIS, INDIANA: I rise to answer Dr. Howorth’s question rather than 
to diseuss Dr. Mustard’s paper, because T have had no experience with iliopsoas-muscle transplant. We have 


transplanted the iliacus in two patients. It has been long enough since the first patient was operated upon to 


evaluate the result; it is very good. The operation was performed through an exposure similar to that de- 


seribed by Dr. Mustard, and the femoral nerve is easily exposed and protected. 


De. Musrarp (closing): | wish to thank the discussors verv much for their kindness. 


In answer to Dr. Compere’s question, there must be good abdominal museles present. 


Answering Dr. Mayer's question about the femoral nerve, let me say that it is not difficult to get the 


nerve out of the way if one retracts it with the vascular bundle, being careful to preserve the nerves of the 


surtorius which come out rather high 


In regard to Dr. Hloworth’s question concerning the iliacus as opposed to the iliopsoas, and also in regard 


to Dr. Gareeau’s very interesting comment on his case, | have considered separating the iliacus from the 


tendon of the psoas. When LT had dissected it out from the cadaver in the anatomy laboratory, I found that 


the insertion of the iliacus muscle is a muscular insertion. Therefore, | found it unwise to use it as a transfer. 


Rather | would take the iliopsoas tendon and lesser trochanter with as much of the insertion of the iliacus as 


possible (the thacus insertion not only goes somewhat into the lesser trochanter but carries on down the shaft 


of the linea aspera which is cut off distal to the tendon) and get the whole iliacus with the psoas (it seems to 


be one structure) and deliver it back into the wound. 
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COMMINUTED FRACTURES OF THE DISTAL END OF THE RADIUS 
TREATED BY ULNAR PINNING 


BY ANTHONY F. DeEPALMA, M.D., PHILADELPHIA, PENNSYLVANIA 
From the Department of Orthopaedic Surgery, Jefferson Medical College Hospital, Philadelphia 


Despite the fact that fractures of the distal end of the radius are by far the most 
common fractures encountered, there is a paucity of end-result studies of this lesion to 
determine whether or not present methods of management are adequate. In spite of this 
lack of critical assessment, it is common knowledge that loss of length of the radius, 
diminution or obliteration of the radial tilt of the articular surface of the radius, and 
supination of the distal segment of the radius are the three factors chiefly responsible 
for poor cosmetic and functional results. This knowledge prompted renewed interest in 
the mechanism of the production and management of this lesion. The method of treatment 
recorded in this article was evolved from this study but was first suggested to the author 


by Henry Briggs. 
Recently Gartland and Werley conducted a survey of Colles’ fractures treated at the 


Fic. 2 
Fig. 1: Position of the arms; the Weinberger finger traction apparatus has been attached to apply 
vertical traction on the wrist joint 
Fig. 2: Lateral and radial pressure is applied to the volar aspect of the forearm in an attempt to restore 
the*normal volar tilt of the radius. This position is maintained while the wire is inserted obliquely 
through the ulna and radius. 
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Fig. 3-A: Normal tilt of articular surface of the radius ranges from 15 to 30 degrees. : 
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Fig. 3-C: Normal volar tilt of the radius ranges from 1 to 23 degrees 
Fig. 3-1): Dorsal tilt in a Colles’ fracture, expressed in minus degrees 


Jefferson Medical College Hospital. Their study uncovered several significant facets which 
substantiate the belief of many orthopaedic surgeons that present methods of treatment 
should be challenged and more adequate methods found. 

These observers studied sixty Colles’ fractures; the follow-up periods on these cases 
ranged from twelve to forty-six months. In all instances the fractures were reduced by 
manipulation and the wrist was placed in a position of palmar flexion and ulnar deviation. 
Immobilization Was maintained by volar and dorsal plaster splints held in position with a 
circular gauze bandage. The splint extended from just proximal to the metacarpal heads to 
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TABLE I (Group A) TABLE II (Group B) 


FUNCTIONAL RESULTS FuNcTIONAL RESULTS 


Per cent. of Per cent. of 
Series Series 


Excellent d 23 Excellent 
Good 28 Good 
Fair 28 Fair 


Poor Poor 


the bend of the elbow. After an average period of two weeks the splints were removed, the 
wrist was brought to a neutral position, and new plaster splints were applied. The average 
period of fixation in plaster was six weeks. 

This survey disclosed unequivocally that a residual dorsal tilt of the radius of more 
than five degrees and loss of the inward tilt of the articular surface of the radius exceeding 
three millimeters were alterations concomitant with poor function. In addition to these 
factors, if the supination twist (when present) of the distal radial fragment sustained at the 
time of the injury is not corrected, it further reduces the inward tilt of the articular surface 
of the radius. In the series reviewed 31.7 per cent. of the patients had an unsatisfactory 
result. The greater majority of the patients in this unsatisfactory group revealed varying 
degrees of comminution of the articular surface of the radius at the time of the injury. 
The incidence, as determined by roentgenogram, of traumatic arthritis in fractures with 
comminution was 24.5 per cent. From these observations it was concluded that in those 
patients with unsatisfactory results some or all of the components of reduction (the 
restoration of the normal volar tilt, the inward tilt of the articular surface of the radius, 
the normal length of the radius, and obliteration of the supination twist of the distal end 
of the radius) were lost between the time of reduction and the final healing stage of the 
fractured fragments. Lack of adequate immobilization was believed to be the most im- 
portant factor responsible for the residual deformities and the poor functional results. 

In the light of these observations it becomes apparent that two factors govern the 
final functional capacity of the wrist: complete restoration of anatomical alignment of all 
fragments and maintenance of this position until healing is complete. This study further 
disclosed that plaster fixation for an average period of six weeks does not preclude redis- 
placement of the fragments. 


ANATOMICAL OBSERVATIONS 


Study of the anatomy of the wrist joint in anatomical specimens revealed that the 
distal end of the radius and ulna are encased in a continuous broad fibrous envelope com- 
prising the volar and dorsal radiocarpal ligaments and the radial and ulnar collateral 


TABLE ILL (Group B) 


Dorsat or THE ARTICULAR SURFACE OF THE Rapivus 


Before Reduction After Reduction Final Position 
Group Average Group Average Group Average. 
End Result ( Degrees) (Degrees) ( Degrees) 


Excellent 9.7 
Good 19 
Fair 19 
Poor 0 
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Fic. 4-A 


Case L. A. Showing a typical comminuted fracture of the distal end of the radius with loss of the 
radial tilt, a severe dorsal tilt, and supination twist of the distal radial fragments. 


‘ ligaments. The integrity of the radio-ulnar joint is chiefly maintained by the articular 
7 ! dise, a triangular strueture beneath the head of the ulna which binds the distal end of the 
, | uloa and radius firmly together. 


Fie. 4-B 


Roentgenograms made immediately after reduction, showing restoration of all components of the 
fracture. 
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TABLE IV (Group A) 


Dorsav or ARTICULAR SURFACE OF THE Rapivus 


Before Reduction After Reduction Final Position 
Group Average Group Average Group Average 
End Result (Degrees ( Degrees Degrees 


Excellent 5 +6 
Good +2 


Fair +4 


TABLE V (Group B) 


Rapiat DEVIATION 


Before Reduction After Reduction Final Position 
Group Average Group Average Group Average 
End Result (Degrees) (Degrees) (Degrees) 


Excellent 18.6 23.1 
Good 9 2 
Fair 11 23 
Poor 0 0 


Comminuted fractures of the distal end of the radius were produced in cadaver speci- 
mens. Dissection of the fractured regions revealed that, in spite of the severity of the 
comminution, the ligamentous structures described remained essentially intact. Further- 
more, it was noted that, even in the most severely comminuted types of fractures, the 
outer end of the radius was spared in most instances and remained as a relatively large 
segment. Anatomical repositioning of the fractured fragments and complete obliteration 
of the supination twist of the distal fragments were readily achieved in these experimental 
specimens by straight traction on the 
hand, with the hand and forearm in 
full supination. This method, how- 
ever, did not in all instances restore 
the normal volar tilt of the radius 
which in the normal ranges from 1 to 
21 degrees, with an average of 11 de- 
grees. It was further observed that if 
the outer segment of the radius could 
be maintained in the corrected posi- 
tion, the remaining fragments would 
be pulled and held in position by the 
volar and dorsal radiocarpal ligaments. 


MATERIAL AND METHODS 


The observations made on ana- Fig. 4-C 


tomical specimens formed the basis End result twenty-four months later. 

for this investigation of clinical re- 

sults. Not all types of Colles’ fractures were treated by the method described in this 
article. The method was reserved for those patients with comminution of the articular 
surface of the radius comparable to Groups II and III deseribed by Gartland and Werley. 
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Fic. 


Fig. 5-A: Case L. T. Severe comminution of the distal end of the radius and an oblique fracture of 
the ulna, with extreme deformity of the wrist 


Fig. 5-B: Postreduction roentgenograms. Because of the unstable ulnar fragments two transfixation 
wires were used 


These workers placed their cases in three categories: Group I, simple Colles’ fractures 
with no involvement of the articular surface of the radius (seven cases, 12 per cent.); 
Group Il, comminuted Colles fractures with fractures of the articular surface of the 
radius but with no displacement (twenty-seven cases, 45 per cent.); Group III, com- 
minuted Colles’ fractures with fractures of the articular surface of the radius and dis- 
placement of the fragments (twenty-six cases, 43 per cent.). 


Up to the present time, thirty-nine patients have been treated by the method to be 
described. Of these, twenty-eight cases 
have a follow-up period ranging from 
twelve to thirty-six months; these 
cases were used in this study. The 
ages ranged from thirty-six to sixty- 
nine years; there were eighteen fe- 


males and ten males, the right wrist 


was involved in seventeen cases and 
the left in eleven. It was interesting 
to note the higher incidence of this 
lesion in females (64.2 per cent.). 
Essentially, the method consists 
in reduction of the fracture by trac- 


tion and molding of the fragments. 
The corrected position is maintained 
by means of a threaded wire passing 
through the ulna to the most distal 
radial fragment, which invariably in- 
cludes the styloid process of the radius. 


Fig. 5-B 
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The procedure is carried out under general anaesthesia; we prefer pentothal sodium. 
The patient is placed on a fracture table in the supine position and the affected extremity 
is suspended from an overhead bar by means of a Weinberger finger-traction apparatus. 
Before traction is applied, the arm is placed in a position of 90 degrees to the trunk and the 
elbow is flexed 90 degrees, with the hand and forearm in full supination. The arm in the 
region of the elbow is bound down firmly to a lower bar by a four-inch muslin bandage ; 
a piece of felt, one-half inch thick, is placed under the muslin bandage to protect the skin. 
Straight traction is then made on the wrist by means of the Weinberger finger-traction 
apparatus (Fig. 1). After the length of the radius has been restored, the fragments are 


TABLE VI (Group A) 


Raprat DEVIATION 


Before Reduction After Reduction Follow-up 
Group Average Group Average Group Average 
Ind Result ( Degrees) (Degrees) (Degrees) 


Exeellent 20 20 
Good 16 s 16 
Fair 19 2 19 


molded and squeezed into place by the surgeon's thumbs and index fingers; finally an 
assistant applies and maintains outward pressure on the volar aspect of the forearm, 
thereby restoring the volar tilt of the distal radial fragments. While outward pressure is 
maintained on the volar aspect of the forearm, a threaded wire measuring three thirty- 
seconds of an inch is passed through the ulna and radius, entering the ulna at a point one 
and one-half to one and three-quarter inches from the tip of the ulnar styloid process and 


directed obliquely upward and out- snciiemeeniiiepiteeeiaial 
ward so that it engages the radial 
styloid fragment (Fig. 2). The wire is 
cut Just below the level of the skin. A 
circular plaster cast is applied which 
extends from behind the heads of the 
metacarpal bones on the dorsal sur- 
face and just behind the distal flexion 
crease in the palm to the bend of the 
elbow. After the plaster has hardened, 
the arm is removed from the traction 
apparatus and placed in a sling. Fin- 
ger, elbow, and shoulder movements 
are started immediately on a regu- 
lated schedule. The cast and wire are 
removed at the end of eight weeks and 
physical therapy is started to obtain Fic. 5-C 


optimum funetion of the wrist, hand, End result eighteen months later. This patient rated an 
excellent result. 


and fingers. 

For the benefit of those who may think this method of treatment worthy of trial, 
some of the pitfalls which we encountered should be mentioned. It is essential that a 
threaded wire be used in all instances. In our earlier cases unthreaded wires were employed 
and the ends were left protruding from the skin about one-half inch. The exposed end of 
the wire was incorporated in plaster in an attempt to prevent migration of the wire. In 
spite of this precaution, several of the wires migrated and protruded from the tip of the 
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Fic. 6-A 
of the distal end of the radius and a fracture through 


H. Typical severely comminuted fracture 
deviation of the radial articular surface and severe 


the lent of the stvloid process Note reduction in 
dorsal tilt 


JATIV@OH 


Fic. 6-B 


immediately after reduction, showing restoration of anatomical alignment 


Roentgenogram mace 
of all fragments 
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stvloid process of the radius. In two other cases so treated, low-grade infections developed 
around the site of the entrance of the wire. In some instances this method of reduction 
fails to restore completely the normal volar tilt of the radius; however, this did not pre- 
clude good function in those cases. Excessive traction may cause some distraction of the 
fragments. This, however, does not prevent good alignment of the articular surfaces; in no 
instance in the writer's series was union delayed. An eight-week period of internal fixation 
is mandatory; in several cases in which the wire was removed at the end of six weeks, 
shortening of the radius and mal- 
alignment of the fragments occurred. 
\NALYSIS OF TWENTY-EIGHT CASES 

An effort was made to evaluate 
the cases in this series by the stand- 
ards chosen by Gartland and Werley 
in order to compare the results ob- 
tained in the two series. The one dif- 
ference between the two groups of 
cases Was that all cases reported in 
this article were comminuted fractures 
of the articular surface of the radius. | 

In accordance with this plan, all | 
cases studied were evaluated by the | 
point system worked out by Gartland 


and Werley and the final end-result Fic. 6-C 


figures of both series were compared. End result twenty-three months later. 


Fic. 7-A 


Fig. 7-A: Case F. H. This patient had a comminuted fracture of the distal end of the radius with 
marked shortening. 
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For convenience the cases studied by these workers will be referred to as Group A and the 


cases in this series as Group B 


Tables I and Il compare the functional results recorded in the two series of cases. 


A study of these tables reveals that the percentage of satisfactory results is considerably 


higher in the latter. This is significant in view of the fact that all the cases in Group B 
were classified as Groups Il and III, whereas only fifty-three of the sixty cases in Group A 
fell into these categories. 


Dorsal Tilt 
Normally the articular surface 
of the radius is directed downward 
and forward: this volar tilt’ varies 
from | to 23 degrees, the average 
being Il degrees (Fig. 3-C). It had 
been noted in Group A that failure to 


achieve complete anatomical restora- 

tion of the volar tilt of the articular 

surface does not preclude excellent 

function. A dorsal tilt of the articular 

surface of 5 degrees is compatible 

with normal funetion. (The volar dis- 

placement of the articular surface is 

ee measured in plus degrees and the 

made immediately alter dorsal displacement in minus de- 

on the dorsum of the radius were not replaced in their grees.) The relationship of the angle 

depleted in the view of the articular surface of the radius 

i to the functional end results obtained 
in Group B is shown in Table ITT. 

It becomes apparent that a re- 

sidual dorsal tilt of the radius of —3.5 

degrees is compatible with good fune- 


Fic. 7-B 


tion; this confirms the results ob- 
tained in Group A (Table IV). 
Table Ill further demonstrates 
that although the tendency toward 
dorsal displacement of the distal ra- 
dial fragments is largely minimized 
by the transfixion method, neverthe- 


less, ip some instances, particularly 
in severely comminuted fractures, 
displacement of a few degrees does 
occur. This may be the result of loss 


Fie. bone substance at the fracture site 
and recession of the fragments during 
the process of healing. Fortunately, 
this malalignment has little deleterious effect on the over-all function of the wrist. 


end result thirteen months later 


Radial Deviation 


A characteristic anatomical feature of the normal radius is the articular surface which 
slopes from its styloid process proximally toward the ulna, forming an angle varying from 
15 to 30 degrees (Fig. 3-A). In Group A the average on the normal side was recorded as 
23 degrees. All the patients in Group B presented a decrease in this radial deviation in the 
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roentgenograms made before reduction. The relationship of the degree of radial deviation 
to function is shown in Table V. 

When Table V is compared with Table VI, which is made up of the cases in Group A, 
it will be noted that the relationship of function to the degree of radial deviation in cases 
classified as excellent and good does not differ materially in the two groups. However, 
even those cases in Group B classified as fair reveal restoration and maintenance of the 
radial tilt. The decrease in function in these cases Was not due to failure to achieve restora- 
tion of anatomical alignment but resulted from a certain amount of osteo-arthritis and 
some residual stiffness in the fingers. 

It was interesting to note that most cases in Group B lost 1 to 3 degrees of the post- 
reduction correction of radial deviation during the period of immobilization or during the 
period between removal of the cast and the final follow-up examination. In those cases in 
which some loss of correction did occur, the amount was within the range compatible with 
good function. Moreover, a residual supination deformity was present in only one case in 
Group B, whereas in Group A, 52 per cent. of the patients presented this alteration. A 
residual supination twist increases dysfunction because it is always associated with marked 
diminution of the normal radial tilt. This was clearly demonstrated in Group A. 

It became obvious that the method of treatment described obliterates the supination 
twist of the distal radial fragments, restores the normal radial deviation, and prevents 
excessive alterations in the angle of inclination of the radial articular surface during the 
healing period. All of these components of fractures in this region, if not corrected, result 
in pronounced dysfunction of the wrist. 


Shortening 

In Group A the average amount of residual loss of length of the radius recorded 
ranged from 1.7 millimeters in the patients with excellent results to 3.5 millimeters in those 
with poor results. It was noted in this series that shortening occurred in the interval 
between the reduction and the follow-up period; we were able to prove this because, in the 
majority of these cases, length had been restored at the time of reduction. In Group B 
no patient presented shortening of more than 2 millimeters in spite of the greater severity 
of these fractures as compared with those in Group A. Inasmuch as the supination de- 
formity was corrected in all cases except one and inasmuch as the radial tilt was restored 
and maintained within normal limits in all instances, it is reasonable to assume that the 
few millimeters of residual shortening result from actual loss of bone substance at the 
time of the injury and recession of the fragments during the healing period. This amount 
of shortening does not impair function; however, shortening of more than four millimeters 
does preclude a satisfactory functional result. 


Arthritis 

Whenever the articular surface of a bone is severely comminuted, as in fractures of 
the distal end of the radius in Groups II and III, it is impossible to achieve anatomical 
restoration of all the fragments and some incongruity of the articulating surfaces must 
remain. Varying degrees of traumatic arthritis will result; if the normal mechanics of the 
joint has not been restored at the time of the reduction of the fracture, the severity of this 
lesion will be accentuated. In Group B arthritis as demonstrated by roentgenogram was 
the factor responsible for a functional classification of fair in five cases. In all these cases 
except one, the dorsal tilt, the supination twist, and decreased radial deviation had been 
restored to normal limits by the method described. A follow-up study at a later date may 
show that the number of cases in the less satisfactory classification is even higher. 

In the majority of cases, moderate incongruity of the articular surfaces of non-weight- 
bearing joints as demonstrated by roentgenogram does not preclude good function. This 
observation has been confirmed clinically in both the seapulohumeral joint and the wrist 
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joint. In faet, severe alterations of the articular surfaces of the scapulohumeral joint are 
compatible with excellent function. It becomes obvious that the clinical rating of the fune- 
tional capacity of a wrist joint is of greater significance than a rating based on roent- 


genographic study 


SUMMARY 


\ method of ulnar pinning after reduction by traction and manipulation in which all 


components of the fracture are corrected has yielded a satisfactory percentage of excellent 
and good results 

No infection occurred when a threaded wire was used and cut below the level of the 
skin. In two cases in which an unthreaded wire was used and the wire left protruding from 
the skin, a mild low-grade infection developed around the pin site which subsided readily 


upon removal of the pins. 
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DISLOCATION OF THE TIBLOTALAR JOINT WITHOUT FRACTURE 
AN Unusvuat Ski [Nsury * 
4 BY MAXWELL P. FONDA, M.D., LOS ANGELES, CALIFORNIA 
: From the Orthopaedic Service, Wadsworth General Hospital, Veterans 
{dministration Center, Los Angeles 
It would appear from the literature that a complete dislocation of the ankle jomt 
Without an associated fracture is a relatively uncommon injury. The only comprehensive 
report dealing with this type of injury is that of Wilson, Michele, and Jacobson who col- 
| lected fourteen cases which had been reported since 1913 and to which they added two 


cases of their own. Eight of these dislocations were compound and eight were simple. In 


general, the mechanism of injury was a fall upon the foot, with the foot held in a position re 
of equinus which forced the talus into a position posterior to the tibia. Reduction was 
comparatively simple in most of these cases. In the two presented by the authors cited, 
this was accomplished merely by traction after morphine sedation. It was apparent in the : 


study that there had been extensive damage to the collateral ligaments in all instances, 
with partial or complete separation of the inferior tibiofibular joint in some. There have 
been three other reports on this condition,—-one by Haines (a compound injury), another 
by Poinot and Doutre, and one by Woods. In the ease reported by Woods, there was com- 


plete dislocation of the tibia and fibula posteriorly, without fracture. This could not be 
reduced under anaesthesia, for the tibia were locked behind the fibula. An open reduction 
with osteotomy of the fibula, two inches from its lower end, was necessary in order to 


obtain reduction 
In none of the cases cited above had the injury resulted during skiing. In this con- 
nection, it is significant that in the reports of Moritz and of Brothers, which deal specifi- 
cally with skiing injuries of all kinds, there is no mention of any case comparable to the 
* Reviewed by the Veterans Administration and published with the approval of the Chief Medical 


Director. The statements and conclusions of the author are the result of his own study and do not necessarily 
reflect the opinion or the policy of the Veterans Administration. 
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one herein presented. It seems worth noting in passing that, in the very large series of 
injuries sustained in parachute Jumping which were reported by Ciccone and Richman, 
there is likewise no mention of any instance in which complete posterior dislocation of the 
tibiotalar joint without fracture occurred. 


CASE REPORT 


A college athletic instructor, twenty-six vears old, was admitted to Wadsworth General Hospital, Vet- 
erans Administration, on December 29, 1950, with a history of injury to the left ankle ten hours previously 
while skiing. The patient stated that in attempting a turn he fell, locking the left ski over the back of the 
right one. In this position his foot was in marked plantar flexion and the left knee was partially flexed. A 
light splint had been applied and he had been brought to the Hospital, an eight-hour trip from the scene of 
the injury. 

On admission, examination of the left lower extremity revealed an obvious severe posterior dislocation 
of the ankle. The foot was in marked plantar flexion and its long axis was almost parallel to that of the tibia. 
The skin and the soft tissues over the anterior surface of the ankle joint were taut and revealed the outline 
of the anterior surface of the tibia and fibula. The tendo achillis was plainly outlined posteriorly; it was so 
taut that depressions along either side of the tendon in the skin and soft tissues were visible. There was mini- 
mal swelling of the ankle region and no discoloration. The posterior tibial pulsation was present, while the 
anterior tibial pulsation was absent. The patient complained of only moderate discomfort. Sensation was 
intact. Roentgenograms showed a complete posterior dislocation of the tibiotalar joint with the talus lying 
slightly lateral and completely posterior to the tibia and fibula. No fracture was noted (Fig. 1). 


1 2 


Before reduction of the dislocation. After reduction. 


Fic. 3 
Four months after the injury. 
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The patient was taken to surgery immediately after admission, and, under spinal anaesthesia, reduction 
was done. Gentle traction, with the knee bent at 45 degrees, was sufficient to obtain reduction. Roentgeno- 
grams made promptly after the reduction 
showed complete restoration of the normal 


alignment of the ankle in both views. Al- 
though there was little evidence of swelling 
about the ankle prior to reduction, rapid 
swelling, particularly of each side, occurred 
afterward. The intense stretching of all the 
soft parts over the joint apparently acted 
as a tamponade which prevented hemor- 
rhage into the area. A long cast was applied 
to the limb with the knee in 20 degrees of 
flexion. Check x-rays, through plaster, 
showed the reduction to be maintained 
(Fig. 2). There was no pain or swelling 
following immobilization. 

At the end of seven weeks, a short cast 


f Left ankle four months after reduction. was applied to the leg. Weight-bearing was 


permitted two weeks later. Immobiliza- 


tion, however, Was maintained for twelve weeks. Four months from the time of the initial injury, the patient 
was walking without assistance, and he had no complaint of pain or swelling. Examination of the ankle at 
that time revealed a full range of motion without any swelling or local tenderness (Figs. 3 and 4). X-rays 
showed a normal appearing ankle joint without any suggestion of previous trauma or of post-traumatic 
rarefaction (Fig. 5 
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FAILURE OF CORTISONE TO DELAY OR TO PREVENT THE 
HEALING OF FRACTURES IN RATS * 


BY J. ALBERT KEY, M.D., AND RICHARD T. ODELL, M.D., ST. LOUIS, MISSOURI, AND 
LIEUTENANT COLONEL LLOYD W. TAYLOR, Medical Corps, United States Army 


From the Department of Surgery, Washington University School of Medicine, St. Louis 


In clinical observations on patients who were being treated with ACTH for rheuma- 
toid arthritis or erythema multiforme, Ragan and his associates ° noted that operative 
wounds and decubitus ulcers healed less rapidly in three patients who were being treated 
with ACTH than in patients who were not receiving ACTH. Ragan and his associates 467 
also demonstrated that cortisone inhibited the growth of granulation tissue and retarded 
connective-tissue formation in open wounds of the ears of rabbits and that the activity of 
the fibroblasts and the formation of new blood vessels were markedly depressed. It was 
suggested that the inhibition of the re-activity of the connective tissues may explain the 
effect of cortisone on the diseases involving mesenchymal tissue,—the mechanism being 
one in which the induced hyperadrenalism interferes with the response of the mesenchymal 
tissues to trauma and causes a remission of the symptoms resulting from such response. 
It was further noted by Blunt and his associates ' that, in experimental fractures in eight 
rabbits which were being given twenty-five milligrams of cortisone daily, the growth of 
new blood vessels and the reconstruction and differentiation of connective tissue were re- 
tarded, as compared with the changes which occurred in the control group of eight rabbits 
which were not given cortisone. During the first four days after the fracture, the changes 
in the two groups were the same, but it was noted that, after this time, tissue healing in the 
cortisone-treated animals was retarded. This was evidenced by the presence of new-bone 
trabeculae by the eighth day in the control rabbits, whereas no such trabeculae were 
seen in the cortisone-treated rabbits. Their experiments were not continued longer than 
eight days. Stinchfield used cortisone locally and systemically (ten milligrams per kilo- 
gram) for three weeks after experimental arthroplasty of the hip in a series of dogs and 
in patients. In conjunction with the cortisone, oxidized cellulose was used to limit new- 
bone formation. Twelve such experiments on dogs were performed; and it is concluded 
that, in the cortisone-treated animals, there was less thickening of the capsule, more free 
motion, less crepitation, and no inflammatory reaction. 

We were rather surprised at the above reports because we had operated upon a few 
patients who were under active treatment with cortisone, and not only had we not noted 
anything wrong with the manner in which the wounds healed, but we had been impressed 
with the relatively painless and smooth postoperative course of these patients. This was 
especially true of three arthritic patients who had been subjected to recoastruction opera- 
tions on the feet and in whom the postoperative swelling and pain seemed to be much 
less than usual.* 

Consequently, it seemed to us that the effect of cortisone on the healing of bones and 
of other tissues warranted further study. In this paper we shall report observations on the 
healing of experimental fractures of the humerus in a series of 122 white rats, seventy- 
three of which were treated with cortisonet. The animals were sacrificed at intervals 
of from two to thirty-five days. 

*Read at the Annual Meeting of The American Orthopaedic Association, White Sulphur Springs, 
West Virginia, June 21, 1951 


+ The cortisone acetate used in these experiments was generously furnished by Merck & Co., Inc., Rah- 
way, New Jersey, through the cooperation of the United States Army. 
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MATERIAL AND METHODS 


In a series of 122 normal, young adult, albino rats, weighing from 180 to 220 grams 
each, the right humerus was fractured manually by bending it over the sharp edge of a 
container after the animal had been anaesthetized with ether. 

The animals were divided into three groups: 

Group I consisted of thirty rats, fifteen of which were each given four milligrams of 
cortisone acetate intramuscularly on the day of the fracture and daily thereafter until they 
were sacrificed. The other fifteen served as controls. Five of each group were sacrificed 
with an overdose of ether on the seventh, the fourteenth, and the twenty-first day after 
the fracture. The fractured extremity was then dissected down to the bone, care being 
taken to disturb the site of the fracture as little as possible, and the specimen was fixed 
in a 10 per cent. solution of formalin. The specimens were then x-rayed and later decalci- 
fied and embedded in paraffin; microscopic sections were made which were stained with 
hematoxylin and eosin. 

Group IL consisted of forty rats. In these a stainless-steel pin or needle was inserted 
into the medullary canal of the humerus before it was broken. Under ether anaesthesia 
and with aseptie technique, a small incision Was made through the shaved and prepared 
skin over the acromion. This was elevated to expose the proximal end of the humerus; 
and, with a stab-blade knife,a small hole was drilled through the cortex of the head of the 
bone. Then the needle or pin was thrust down into the medullary canal and the incision 
in the skin was sutured. The humerus was then fractured over the edge of the container; 
if necessary, it Was straightened after the fracture. The purpose of the medullary pin was 
to prevent gross displacement of the fragments. 

In twenty of these animals, two milligrams of cortisone was injected into the fracture 
site on the day of the fracture and each day thereafter for five days, after which two 
milligrams was injected intramuscularly each day until the animals were sacrificed. The 
other twenty animals served as controls and were treated in the same manner, except that 
they did not receive cortisone. The animals were sacrificed in groups of five on the seventh, 
the fourteenth, the twenty-first, and the twenty-eighth day after the fracture, and the 
extremities were studied as were those of the first group, the pins being removed before the 
specimens were placed in paraffin. 

Group IIL consisted of fifty-two animals in which the humeri were fractured after 
medullary pins had been inserted. Thirty-eight of these animals were each given three 
milligrams of cortisone intramuscularly at the time of the fracture and each day thereafter 
until they were sacrificed. They were sacrificed at twenty-four, forty-eight, sixty, and 
seventy-two hours after the fracture and on the fifth, the seventh, the tenth, the fourteenth, 
the twenty-first, the twenty-eighth, and the thirty-fifth day after the fracture. The other 
fourteen animals served as controls, supplementing those in Group Il. The extremities 
were then studied in the same manner as were those in the two preceding groups. 


OBSERVATIONS 


Gross Examination 


In examining the gross specimens immediately after autopsy, the points which were 
particularly studied were: the amount of hemorrhage present, the presence and size of the 
interfragmentary clot, the firmness of the callus on palpation, the size of the callus, and the 
stability of the fracture site. In the specimens which were examined twenty-four, forty- 
eight, and sixty hours after the fracture, there was no perceptible difference between the 
controls and the animals which had been treated with cortisone. At seventy-two hours in 
the control group, hemorrhage had disappeared both from the region of the fracture and 
from the operative wound where the pin had been inserted, whereas some hemorrhage was 
still present at both sites in the animals which had been treated with cortisone. In each 


THE JOURNAL OF BONE AND JOINT SURGERY 


‘ 


4 
» 
| 
¥ 
| 
ar 
ere 


FAILURE OF CORTISONE TO DELAY THE HEALING OF FRACTURES O67 


group, there was a small, grayish-white, spindle-like swelling around the fracture site. 
in the cortisone-treated animals, this swelling was about one and one-half as large as was 

the one in the control group, and it was more pink in color than was that in the controls. 
The ends of the bones were freely movable in each group. 

In the five-day animals, the fusiform swelling around the fracture was still quite soft 
on palpation and again was larger in the cortisone-treated group. It is to be noted that by 
the fifth day all of the animals in which a medullary pin had been inserted into the humerus 
were bearing weight upon the fractured extremity and were using it quite freely. In the 
seven-day group, the fracture was surrounded by large, vellowish-white callus which was 
soft on palpation; there was very little movement of the ends of the bones in either group. 
In the cortisone-treated group, the callus was consistently larger. At fourteen days, there 
was still some residual intramuscular hemorrhage in a few of the animals which had re- 
ceived cortisone, while there was none in the control animals. The callus was somewhat 
smaller in size than in the ten-day animals and the bone ends appeared to be quite solidly 
fixed together. The callus had changed color and was now grayish white instead of yellow- 
ish white. In the twenty-one-day specimens, the callus was considerably reduced in size 
and was firm in consistency, grayish white in color, and the bone ends appeared to be 
firmly united. This reduction in the callus and further hardening was again evident in the 
twenty-eight-day specimens; the bones appeared to be even more firmly united, and, in 
the animals of these two latter groups, there was less difference in the size of the callus 
than in the early groups. In other words, the callus in the cortisone-treated animals was 
scarcely greater than in the controls, if at all. 

In the group in which the humeri were simply broken and in which no internal fixation 
was used, gross deformities of the leg were present in most instances and the bone ends 
tended to over-ride one another. In the majority of the specimens there was little or no 
tendency to union of the two fragments. This was true both of the cortisone-treated ani- 
mals and of the controls. In some cases the bone ends were surrounded by and sealed with 
relatively large bulbous masses of callus. In others the bone ends lay free in a blood 
clot; and, in the later specimens, they were surrounded by a cystlike cavity, thus indicating 


that a definite non-union was to be expected. In some animals, the masses of callus around 
each bone so fused that lateral union occurred with shortening and usually with a consid- 
erable degree of angulation. In these specimens, there was a definite tendency on the 
part of the animals which were treated with cortisone for more hemorrhage to be present 
and for the extravasated blood to persist longer around the fracture site than in control 
animals. Also, it was our impression that, in the cortisone-treated animals, the mass of : 
callus was larger than that in the controls. In so far as union or non-union occurred, we 
noted no difference between the cortisone-treated animals and the controls. 


N-ray Appearance 


toentgenograms were made of all specimens after they had been fixed in formalin. 
They showed the positions of the bones; in the later specimens at twenty-one, twenty- 
eight, and thirty-five days there was questionable union in some of the specimens, and the 
callus was visible. While there were minor individual differences in the amount of callus 
and in the degree of union, no consistent difference could be detected in the roentgeno- 
grams of the two groups (Figs. 1-A and 1-B). 


Microscopic Examination 


In the forty-eight-hour specimens (Figs. 2-A, 2-B, and 2-C), the ends of the fragments of the bone in 
the zone of the fracture were surrounded by a blood clot which contained large numbers of red cells. At a 
variable distance from the center of this clot the cells stained less deeply and the mass was composed of 
fibrin which contained some red cells but which also contained an unusually large number of round cells and 
leukocytes (Fig. 2-A). The round cells appeared to be mononuclear phagocytes. The fibrin contained numer- 
ous vacuole-like cavities surrounded by a delicate pink-staining network. Very few fibroblasts and no blood 
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Fig. 1-A 


X-rays of humeri of rats 


Top row: Five control humeri three weeks after fracture 
Bottom row: Five cortisone-treated humeri (2 milligrams daily), three weeks after fracture. 


Fic. 1-B 
X-rays of humeri of rats 
Top row: Five control humeri with medullary-pin fixation, three weeks after fracture. 
Bottom row: Five cortisone-treated humeri with medullary-pin fixation, three weeks after fracture. 
Note that the degree of union is practically the same in the control humeri as in the humeri of animals 
treated with cortisone and that medullary fixation had a beneficial effect on fracture healing. 


vessels were seen in this area. Where the fracture was surrounded by muscle tissue, the fibrin clot and ceils 
involved the adjacent musele. A short distance up the shaft of the bone there was evidence of increased ac- 
tivity in the cellular laver of periosteum. The fibrous layer of the periosteum in places appeared to be lifted 


up from the bone, and the intervening area was occupied by three or four lavers of cells (Fig. 2-C). In most 


instances these were rather loosely arranged and resembled osteoblasts. In some instances, however, they 
were quite compactly arranged and consisted of a layer four or five cells thick which were enclosed in a 
homogenous network and which seemed to be forming a laver of young connective tissue. In other sections 
these cells resembled bone cells, were more rounded in appearance, and were embedded in a homogenous 
matrix which stained a light pink; these appeared to be an example of very early bone formation in membrane. 
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Fig. 2-A: A 32-millimeter section 
of the humerus of a forty-eight hour 
control rat. Cortex of the end of 
fragment showing hematoma. The 
beginning organization of clot is 
visible in the upper right section. 


Fig. 2-B: A 32-millimeter section 
of the humerus of a forty-eight hour 
cortisone-treated rat. Hematoma is 
visible around the end of the frag- 
ment and in the marrow canal. Re- 
action beneath the periosteum is 
visible in the upper right section. 


Fig. 2-C: An 8-millimeter section 
of the humerus of a forty-eight hour 
control rat. Proliferation of cells 
(osteoblasts?) is visible beneath the 
fibrous layer of periosteum as in 


Fig. 2-B. 


The process was too early for the 


formation of trabeculae. In some 
areas adjacent to the fracture, the 
cells were round and lay in smal! 
vacuoles; these appeared to be a 
very early formation of cartilage. 
The condition existed in both the 
control animals and in those which 
were given cortisone. The subperi- 
osteal proliferation and the begin- 
ning differentiation of these cells 
into bone and cartilage were present 
in each and extended for about the 
same distance up the shaft of the 
bone away from the fracture. Other 
than the fibrin and blood clot, no 
definite change was seen in the 
medullary canal, 

In the seetions of humeri_ re- 
moved sixty hours (two and one- 
half days) after the fracture, the 
laver of proliferating cells beneath 
the fibrous laver of the periosteum 
was a good deal thicker than that 
in the forty-eight-hour specimens; 
and, in some sections, it was about 
one-third the thickness of the cortex 
and extended up the shaft from the 
fracture for a distance of about three 
times the diameter of the shaft of 
the bone. The deeper layers of these 
proliferating cells contained a thin 
sheet of newly formed, pale apposi- 
tional bone which was applied to the 
cortex of the humerus. Numerous 
short, thick trabeculae of bone pro- 
jected from this appositional layer 
and extended out into the mass 
of proliferating cells (osteoblasts). 
Some of these trabeculae branched 
and were continuous with similar 
trabeculae which lay parallel with 
the surface of the bone. A moderate 


Fic. 2-C 


number of capillaries were present in this tissue. The cartilaginous callus had not yet appeared; but, in a few 
sections, a few cells, which we believe were cartilage cells in a hyaline matrix, were seen in the margins of the 
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Fig. 3-A: A 32-millimeter section 
of humerus from a three-day control 
rat. Clot is visible between frag- 
ments and cartilage opposite the 
fracture site with subperiosteal new- 
bone formation on either side. 


Fig. 3-B: A 16-millimeter section 
of humerus of a three-day cortisone- 
treated rat. Clot between fragments 
and cartilage opposite the fracture 
site is much the same as that shown 
in Fig. 3-A, but new-bone formation 
and cartilage are more abundant. 


Fig. 3-C: A 16-millimeter section 
of humerus of a three-day cortisone- 
treated rat (as in Figs. 3-A and 
3-B). Section shows new-bone tra- 
beculae in the medullary canal as 
well as around the fracture and 
beneath the periosteum. 


blood clot around the ends of the 


fragments. 

At the end of three days (Figs. 
3-A, 3-B, and 3-C), there was further 
disappearance of red cells from the 


clot around and between the ends 


of the fragments. There was very 


marked cellular proliferation with 
the formation of new bone beneath 
the periosteum; this extended up 


the shaft for about three times the 
diameter of the shaft of the bone, 


and the thickness of the layer of 
new bone in some instances was 


approximately that of the cortex 


of the bone. This new bone was 


being formed in membrane and lay 


between the fibrous periosteum and 


the cortex. Some blood vessels had 


‘yrown into the area, and in some 


places there were a large number of 
fibroblasts or osteoblasts, forming a 


rather thick subperiosteal layer 


which was traversed by a relatively 
small number of trabeculae of bone. 
This bone stained a light pink, its 


cells were for the most part quiescent 


osteocytes, and its surface was cov- 


ered with a laver of deeply staining 


osteoblasts. The interstices were 


filled with lightly staining cells 
which resembled fibroblasts; a few 


capillaries were seen, Near the ends 


of the fragments, the trabeculae 


of bone were no longer formed and 
the two fragments were bound to- 
gether by a mass of fibroblasts which 
in some areas passed over into hy- 
aline cartilage (Fig. 3-B), and this 
in turn merged into the lightly 
staining course bone trabeculae 
which had formed beneath the peri- 


osteum a short distance proximal and distal to the fracture. In some specimens, this mass of cartilage was 


quite large and had almost completely replaced the blood clot which surrounded the fracture site; the cartilage 
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Fig. 4-B 
Fig. 4-A: A $2-millimeter section of the humerus of a seven-day cortisone-treated rat in which 
no fixation of the fragments had been used. Section shows the end of the fragment with the medul- 
lary canal blocked by a plug of cancellous bone. Subperiosteal new-bone formation and cartilage 
are seen around the end of the fragment. 
Fig. 4-B: A 32-millimeter section of the humerus of a seven-day cortisone-treated rat. Thick 
cartilaginous callus and cuffs of subperiosteal bone are to be seen around the fracture 


Fig. 4-D 
Fig. 4-C: A 32-millimeter section of the humerus of a fourteen-day cortisone-treated rat in which 
medullary fixation had not been used. Cavity between the fragments with cartilaginous callus and 
subperiosteal new-bone formation around the ends of the fragments is shown. 
Fig. 4-D: A 32-millimeter section of the humerus of a twenty-one-day cortisone-treated rat 
Cartilaginous callus is less in amount and is being replaced by cancellous bone. 
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TAYLOR 


Fig. 5-A: A 16-millimeter section 
of the humerus of a twenty-one-day 
cortisone-treated rat. Cancellous 
bone is filling marrow canal and is 
bridging the space between frag- 
ments; it is invading cartilaginous 
callus around the fracture 


Fig. 5-B: A 32-millimeter section 
of the humerus of a twenty-one-day 
cortisone-treated rat. The carti- 
laginous callus is being replaced by 
cancellous bone. 


Fig. 5-C: A 16-millimeter section 
of the humerus of a twenty-eight- 
day cortisone-treated rat. Cancel- 
lous bone has filled the medullary 
canal, has united the ends of the 
fragments, and has almost com- 
pletely replaced the cartilaginous 
callus 


cells appeared to have been formed 
by direct transformation of the 


] fibroblasts. At this time, there were 
| still some disintegrating blood cells 
in the clot around the ends of the 
fragments, which was being invaded 
| by the fibroblasts and newly formed 
cartilage 
In the marrow canal of the spe- 
| cimens of humeri removed three 
days after fracture, there was con- 
siderable proliferation of the fibro- 
blasts and some new-bone forma- 
tion (Fig. 3-C). Here too the tra- 
beculae were rather coarse; they 
stained lightly and merged into 
masses of fibroblast-like cells in a 
homogenous pink groundwork. This 


appeared to be the result of invasion 


by connective-tissue cells and the 
transformation of the fibrin clot 
which was present in the sections 
of the forty-eight-hour specimens, 
but in which no new-bone formation 
could be detected. As one ap- 
proached the site of the fracture, the 
fibroblasts gave place to bone trabec- 
ulae which tended to occlude the 
marrow canal, except for the space 
oceupied by the medullary pin. In 
some sections, minute fragments of 
adult bone were seen to be caught 
in this mass of newly formed bone 
in which they appeared to be living. 
In some instances small cavities 
were present in the blood clot which 
surrounded the ends of the frag- 
ments; these cavities might lie be- 
tween the ends of the fragments 
and extend out into the blood 
clot. Some of them contained  co- 
agulated blood with masses of disin- 


tegrating red cells, small masses of fibrin, and small bone lragments They were lined by fibrin. 


At five and seven days (Fig. 4-A), there was a tendency to hardening and condensation of the trabeculae 


rut 
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of cancellous bone beneath the periosteum near the ends of each fragment; and, at that time, the fibroblast 
in the interstices had formed a more definite connective-tissue weld which contained more blood vessels and 
some fat cells. There was also increased thickness of this cuff of cancellous bone, as well as of the cartilage 
mass which surrounded the fracture and which was very close to and between the ends of the fragments 
(Fig. 4-B). There was also considerable osteoclastic activity in some sections with the production of lacunae 
in the margins of the fragments. In others no such changes were seen. The ends of the fragments were begin- 
ning to show empty lacunae; these were quite well marked in the seven-day specimens. In most specimens 
there was still some of the blood clot around the ends of the bone. In some of the specimens which did not 
contain a wire and in which the bone ends were not in contact, a plug of cancellous bone extended entirely 
across the medullary canal (Fig. 4-A 

In some of the seven-day and fourteen-day specimens, new trabeculae could be seen to extend from 
the medullary canal (the endosteum). These were applied as appositional bone to the ends of the fragments; 
and, in the fourteen-day specimens, the trabeculae formed a delicate cancellous bridge which united the 
proximal and the distal fragments. The mass of cartilaginous callus between and opposite the two bone ends 
had reached its maximum size at about two weeks. The trabeculae in the cancellous bone were quite robust 
and were beginning to invade the cartilaginous callus. In some of these sections, however, there was still 
a small cavity and some blood clot between the ends of the fragments. 

At three weeks (Figs. 5-A and 5-B), the cartilage had in many instances almost entirely disappeared and 
had been replaced by cancellous bone, although there were still small areas of hyaline cartilage in the vicinity 
of the fracture line. The cancellous bone had in places been absorbed to a point where there was a rather 
thick cortex of new bone parallel with the shaft, and the intervening space was occupied by bone marrow and 
contained only a few trabeculae. In some other specimens the mass of hyaline cartilage was still large and 
there was still a small cavity between the ends of the fragments. Likewise in these specimens the absorption 
of the cancellous bone had not progressed to the degree mentioned above, and the trabeculae of cancellous 
bone surrounding the shaft near the ends of the fragments were quite heavy and the marrow spaces were 
still quite small, although some of them contained what appeared to be normal red bone marrow and were well 
supplied with blood vessels. 

At four weeks (Fig. 4-C), the union between the fragments was in most instances more firm. There was 
further replacement of the cartilaginous callus by the cancellous bone and there was further condensation, 
even though at this stage some of the specimens showed cartilage not yet replaced by bone. The same was 
true of the specimens removed at five weeks after the fracture; here the changes toward union by bone showed 
further progress 


The above microscopic observations were made on the specimens in which the posi- 
tion of the fragments had been satisfactorily controlled by a medullary wire. In specimens 
in which the wires were not inserted, there were the same type of changes except that not 
infrequently a large cavity was found between the ends of the fragments and the hematoma 
was larger. 

In all three groups of animals, it was not possible from the microscopic examination 
of the fracture site and study of the callus to determine whether or not the rat had been 
treated with cortisone, for the progress of union was practically identical in the treated 
animals and in the control animals. In the experiments which had been continued over a 
period of three or more weeks, there was a definite difference in the width of the epiphyseal 
line in the treated specimens and in the controls — the epiphyseal lines in the cortisone- 
treated animals were considerably narrower than were those of the controls. 


DISCUSSION 

In the experiments in which the position of the fragments was controlled by the 
medullary pins, the union between the two fragments seemed to proceed in an orderly 
manner and the pins apparently did not interfere with union. A mass of hyaline cartilage 
was formed around the site of the fracture and above and below this were cuffs of cancel- 
lous bone. These were present within sixty hours and were well marked three days after 
the fracture. The callus and cuff of bone continued to increase in size for a period of about 
two weeks. After that time they decreased in size; the cartilage was invaded by blood ves- 
sels and was transformed into or was replaced by trabeculae of new bone which were con- 
tinuous with the subperiosteal bone around the shafts and also by new bone which was 
continuous with the cancellous bone that grew out from the endosteum and invaded the 
cartilage from within. 
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The first union by bone was by appositional bone trabeculae which were continuous 
with the endosteal new bone. The union was quite firm in four weeks, but there was still 
some cartilage callus left at four and even at five weeks. It is probable that several months 
would elapse before complete transformation of the shaft occurred. 

The fractures in which no internal fixation was used varied greatly in rate and charac- 


ter of union and we were not able to draw any conclusions from the study of the specimens 
except that non-union was quite frequent and there seemed to be no difference between the 


cortisone-treated animals and the controls. Microscopically it was not possible for us to 
detect any difference in the rate or manner of healing of the experimental fractures between 


the cortisone-treated animals and the controls. 

It is difficult for us to explain our negative results, for other authors have found that 
new-bone formation was suppressed by cortisone. However, the experiments of Blunt and 
others were done on rabbits. In the early paper by Ragan ® and his associates, it was stated 
that the rat is very resistant to cortisone. It is quite possible that with a larger dose of 
cortisone we might have been able to produce definite differences in the rate of healing in 


the fractures in our animals. However, three of our five rats, which were receiving four 
milligrams of cortisone daily and which were to have been sacrificed three weeks after the 
fracture, died before this time had elapsed; we attributed the deaths to the toxie effects of 
ihe large doses of cortisone. Winter and others administered daily doses of three milligrams 
of cortisone to adult male rats and found that the animals ceased to grow and to gain weight 
this occurred in spite of the fact that the cortisone-treated animals consumed 47 per cent. 
more food that did the control animals—and that their hair did not regrow on the areas 
from which it had been plucked. On autopsy they found that the thymus and the adrenals 
| were reduced in size and that the epiphyses of the long bones were narrowed. 
As evidence that the rats were affected by the doses of the cortisone which we used, it 


may be stated that, in all of our animals in which the cortisone was continued for two weeks 
, or more, there was a decrease in the rate of growth, loss of the normal sheen of the hair, 
and no regrowth of hair on the skin of the shoulders from which it had been shaved prepar- 
atory to the insertion of pins, as there was in the controls. Also these animals at autopsy 
showed a decrease in the size of the adrenals as compared with those in the controls. In 
examining the epiphyses of the long bones in our animals which had received cortisone for 
three weeks or longer the epiphyseal cartilages seemed to be considerably narrower than 
were those of the controls. Hlowever, as the sex and age of our animals were not controlled, 
we are not in a position to make any definite statements on the width of the epiphyses. 
The same is true of the changes in the metaphysis as noted by Follis. 
Further evidence that voung adult rats may be affected by a daily dose of two milli- 
grams of cortisone Was obtained in a series of fifty animals, in which we injected a suspen- 


sion of 0.5 gram of tale powder into the peritoneal cavity in order to study the effect of 
cortisone on the formation of peritoneal adhesions. In the control animals, the tale was 


largely surrounded by granulomatous masses and the intestines were matted together by 
adhesions, while in the animals which had received two milligrams of cortisone daily the 


tale was widely dispersed and very few adhesions were present. The only difference in the 
healing of the fractures which we were able to notice was that in the cortisone-treated 
animals the masses of callus were usually larger and the evidence of hemorrhage in the 
traumatized areas persisted over a longer time. Microscopically the specimens from the 
two series of animals were practically identical. 


CONCLUSION 


The administration of from two to four milligrams of cortisone daily to young adult 
white rats did not perceptibly delay the healing or alter the microscopic appearance of the 


process of repair of experimental fractures in these animals. 
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DISCUSSION 
Dr. Keene O. HatpemMan, SAN Francisco, Cacirornia: Following the clinical demonstration that 
cortisone and ACTH possess the remarkable power of causing 4 prompt remission in patients with acute 
rheumatic fever, rheumatoid arthritis, and the other so-called collagen diseases, it has been assumed that 
these substances act by depressing the formation of connective tissue. We know that newly formed connective 
tissue provides the framework upon which the pre-osseous substance is laid. The important question to be 
answered is whether or not the depressing effect of cortisone on connective-tissue activity retards or prevents 
the normal healing of fractures. Whether or not cortisone inhibits that process will be decided not on the- 
oretical grounds, but on the basis of animal experimentation and clinical experience. The paper just read 
presents a well conceived and executed investigation. It establishes conclusively that cortisone does not 
influence unfavorably the healing of fractures in the rat. As the formation of fracture callus in rodents is 
notoriously rapid, it is desirable that clinical evidence in the human be presented. In this connection, | wish 
to offer one case from my experience. 

Recently a woman, seventy-seven vears old, suffering from a severe and generalized rheumatoid arthritis 
of ten years’ duration, ixtending to pass through San Francisco on her way to an arthritis clinic, was dropped 
as she was being carried down the gangplank in her wheel chair. She sustained fractures of the tibia and fibula 
of both legs. These fractures were at once manipulated and the limbs were immobilized in long casts. Begin- 
ning two days after her accident, she was given cortisone intramuscularly in 100-milligram daily doses, This 
was continued for eighteen days, after which the cortisone was stopped for fear that the healing of the frae- 
tures might be retarded. The drug after ten days produced a striking improvement in her arthritis, although 
her symptoms recurred ten days after it was discontinued. Roentgenograms made seven weeks after the in- 
jury showed strong evidence of healing of all fractures. At the end of nine weeks, no abnormal mobility of the 
fractures could be demonstrated and it seemed safe to remove the casts. Although it may be said that the ad- 
ministration of cortisone for eighteen days was for too brief a period to be conclusive, that period covered the 
time during which the procallus is normally formed. It is to be hoped that additional clinical evidence will 
be forthcoming. 


Dr. Poitier D. Witsox, New York, N. Y.: [ want to add some experimental evidence of our own 
which is not yet complete but which is now being studied 

We have done a series of experiments on dogs with transplantation of a portion of the ulna from paw 
to paw, using this fresh homogenous graft immediately on one side and a frozen transplant on the other 
One series of these animals was given cortisone and one was not. We gave cortisone in a dosage which was 
based entirely on the weight of the animal and which was comparable with the dosage used in human beings 
Since we are just now going over the evidence of this study, it is perhaps too early to speak; but I can con- 
firm what Dr. Key and his associates have said that healing in cortisone-treated animals is the same as in 
those which were untreated. I think one of the reasons the early evidence led to different conclusions is that 
the dosage in some of the cases was much too large. It was very difficult at that time to know what the 
dosage should be, and overdosage was often employed. Certainly that is not the situation with which we deal 
now when we have human patients. 
(Continued on page 677) 
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CONGENITAL ABSENCE OF THE ODONTOLD PROCESS 
A Report 
BY GEORGE MIYAKAWA, M.D., CHARLESTON, WEST VIRGINIA 


Complete absence of the odontoid process is an uncommon congenital anomaly. Of 
the cases previously reported by Roberts, Weiler, Scannell, and Ivie, all came to light 


following relatively trivial neck injuries. In the absence of the odontoid process, it would 
appear that the athinto-axial joint is unstable. The possibility of early childhood fracture 


with atrophy may be considered 


\ white man, twenty-nine years old, gave a 
history of injury to the neck at the age of sixteen 
as a result of wrestling. The injury was sustained 
by a sudden twisting motion. There was temporary 
paralysis of both arms and hyperaesthesia and 
paraesthesia along the posterior portion of the neck, extending up into the occipital region of the scalp 
Tingling was felt down both arms as far as the finger tips. Hyperaesthesia persisted for approximately ten 
days; the paralysis of the arms was noted only for a matter of a few minutes. No medical attention was 
sought and no x-ravs were made 

The patient was asymptomatic for a period of three vears, at which time, while tumbling, he again sus- 
tained a sudden jarring injury to the base of the spine. This resulted in a recurrence of the tingling along both 
ums and hyperaesthesia along the posterior portion of the neck and the occiput. These symptoms lasted 
only a few days. Again, no medical attention was sought 

In March 1951, the patient, striking his head on a large wooden beam, produced temporary paralysis 
of both arms together with uncontrolled, uncoordinated movement of both arms. He also had a recurrence 
of the tingling, hyperaesthesia, and paraesthesia as previously described. At this time the symptoms per- 
sisted for about three weeks, although the paralysis was present for only a few minutes. X-rays were made 
following this injury (Figs. 1 and 2). 

On November 8, 1951, the patient had no symptoms and no limitation of motion at the neck. General 
physical examination and neurological tests were negative 
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CONGENITAL ABSENCE OF THE ODONTOID PROCESS 


COMMENT 


This patient, who is a physician, is leading a normal life. There is, however, always 
the danger of a recurrence, with possible permanent damage. It is felt that surgical fixation 
after the practice of Weiler is desirable. 
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DISCUSSION 
ParLURE OF CorTISONE TO DELAY THE HEALING OF FRACTURES 
(Continued from page 675) 


Dr. EvGar M. Bick, New York, N. Y.: I would like to take a moment to exhibit some of the healthy 
skepticism which Dr. Key has shown. I will be very brief. There are two things here which | have missed com- 
pletely. In the first place, we do know that the use of cortisone does suppress fibrosis; and in the second place 
Dr. Odell has repeatedly said that in the cortisone-treated animals there was a longer period of retention of 
hemorrhage and a greater amount of callus. Obviously there was a difference between the two series of rats 
and it was a definite histological difference. Other facts too must not be allowed to eliminate that. The fact 
that the fractures eventually healed is excellent. No one has ever said that they would not heal. Secondly, the 
healing of fractures in these laboratory animals is known to be much more rapid than it is in human beings. 
Third, although much more study of the specimens would be needed on my part to confirm it, it seemed from 
the roentgenograms of the two groups that the amount of callus in the controls was either more dense or 
larger than that in the cortisone-treated animals. 

In regard to Dr. Wilson's statement that the earlier evidence was due to an overdose of cortisone, if one 
does not give too much cortisone, we may not interfere with healing. If the statement is true that an overdose 
of cortisone does interfere with the healing of fractures, then I do not believe we have the right to say that in 
general the use of cortisone does not interfere with the healing of fractures. 


Dr. Key (closing): We did some of our clinical work on cortisone before we did our experimental work 
We had about twenty-two cases which Dr. Ford and I reported at the St. Louis Rheumatism Society on 
March 5, 1951." 

There was a slight difference between the cortisone-treated rats and the control rats, because the hemor- 
rhage persisted longer in those which were given cortisone: but the difference was so slight that I could not 
detect it in the microscopic sections. At forty-eight hours there was a definite reaction beneath the periosteum 
with proliferation of cells in addition to the hemorrhage and reaction in the surrounding tissues. This sub- 
periosteal proliferation was not present around the ends of the fragments, but began about the width of the 
bone up from the fracture and extended up about three times the width of the bone. At sixty hours this sub- 
periosteal mass of proliferating cells had bone trabeculae in it and at seventy-two hours there was a laver of 
bone trabeculae beneath the periosteum which was as thick as the cortex of bone 

At forty-eight hours one could see in some areas a little condensation around these connective-tissue 
cells, so that it looked as though they were in a matrix which was beginning to gel. At sixty hours, twelve 
hours later, there were definite trabeculae which were laid down as appositional bone, and there was a com- 
plete laver of appositional bone apposed to the cortex and trabeculae extending outward from this. This was 


present at sixty hours in both the controls and in the cortisone-treated animals. We were amazed at how much 

difference the medullary pin made in the rapidity, probability, and uniformity of union. 

a. Foro, L. T., and Key, J. A.: Observation on the Use of Cortisone after Orthopedic Operations and 
Manipulations. J. Missouri State Med. Assn., 49: 113-116, 1952 
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RUPTURE AND HERNIA OF THE TIBIALIS ANTERIOR 


MUSCLE 


BY TAGE HOLUND, M.D., RANDERS, DENMARK 


From the Surgical De partment * of the Central Hospital, Randers 


Rupture of the tibialis anterior muscle iS an infrequent occurrence. In 1947, Moberg 
collected four previously recorded cases and reported four cases of his own, but these 


eight eases were all ruptures of the tendon where it crosses the ankle joint. In spite of a 
careful search of the literature, no report of rupture of the belly of the tibialis anterior 


has been found. Rupture of this muscle in its contractile portion must, therefore, be 


considered to be extremely rare 

Muscle hernia of the tibialis anterior is more common. A number of cases have been 
reported, notably by military surgeons during the last decade. Most of these cases are 
of the so-called constitutional type, that is, small, multiple, ‘“spontaneous”’, often 
symmetrical herniae 1% 26) whereas larger solitary traumatic herniae are 


iv 


less Irequent 


REPORT OF A CASE 


| 
: \ senman, aged forty-two vears, had been injured during the unloading of a ship two months before 
admission. To avoid a falling packing case he had turned his body in such a way that the weight of the 


body was placed mainly on the right leg which rested on the fore part of the foot, while the heel was free 
of the deck and the knee was semiflexed. The edge of the case hit the lateral side of his leg, roughly midway 
between the malleolus and the knee. Pain and swelling at the site of the blow developed. He was treated at 


home for a fortnight with bed rest and compresses, and later with massage; but as difficulties in walking 2. 
, persisted and an intumescence developed on the leg, the patient was ultimately admitted to the hospital. ; 
3 Physical examination revealed a healthy, strong-bodied man, walking with a limp in the right leg and y 


On the middle of the antero- 


‘ with a tendency to ‘‘drop-foot’’. 
] lateral surface of the right leg, there 


‘< was a soft-part swelling which in- 

creased in size and tension on 
i) / \ dorsiflexion of the foot. Proximal to 
the swelling there was a distinct 


a) d—y, defect in the tibialis anterior mus- 
cle, but no fascial defect could be 

demonstrated 
4 Under spinal anaesthesia, a 
b large curved incision was made 


proximally and laterally to the in- 
tumescence. The skin was mobilized 
and retracted. A complete rupture 


of the belly of the tibialis anterior 
at the juneture of its proximal and 
‘ middle thirds and «a fascial defect, 
measuring eight by three to three 


and five-tenths centimeters, with a 
corresponding herniation of the 


distal part of the muscle were 


found. All sear tissue was excised 
Pie. Fie, 2 and the muscle was laid bare. A 


Fig. 1: a, proximal muscle stump; /, distal muscle stump. The musculotendinous flap was cut in 
dotted line _ indic ate : the cutting of the muscle flap with base at 6. the middle of the aponeurosis with 
2: The s turne SO degrees ard ¢ j 

Fig. 2: The musele flap / turned 180 degrees upward around a the hase proximally (Fig. 1, a, 5, 
transverse axis at 4. The apex of the flap (d) is sutured to the origin pm. Py 
and proximal stump (a) of the tibialis anterior and ¢). This flap was turned 180 
degrees upward and sutured to the 

proximal musele stump and the bone by means of fishgut. The muscle tissue was closed with interrupted 
catgut sutures (Pig. 2) 


* Director: H. Krieger Lassen, M.D 
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RUPTURE AND HERNIA OF THE TIBIALIS ANTERIOR 679 


The large fascial defect was then repaired with a strip of fascia lata, measuring twelve by four centi- 
meters, transplanted to the site and fixed by fine silk sutures. Finally, the skin was sutured with fishgut, 
and a circular plaster cast was applied to the leg and foot. 

Apart from a slight necrosis at the distal margin of the wound due to the formation of a hematoma 
under the skin flap, primary healing was obtained. The plaster cast was removed three weeks later and 
exercise of the ankle joint was commenced; weight-bearing was allowed after six weeks 

A follow-up examination six months after the operation showed good function of the tibialis anterior. 
There were no signs of recurrence of the muscle hernia, and the gait was normal. 
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DISCUSSION 
Treatment or Non-UNton in Fractures wirn [Nrecrion 


(Continued from page 590) 


but in the two cases in which we were unable to control the infection completely, we did go ahead with the 
bone-grafting procedure. I think the main point to be stressed is that when a compound fracture which is 
grossly infected is brought to your attention, the infection must not be neglected. I believe particular atten- 
tion should be directed to controlling that infection before proceeding with bone-grafting. 

As for transplantation of the fibula, this was done in two cases before iliac-bone grafting was done, and 
both failed to secure union. However, transplantation of the fibula when it will improve circulation in the 
tibia is certainly not to be condemned and can be used, I feel, in conjunction with the cortical grafting. 
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THE INFANT'S PERSISTENT THUMB-CLUTCHED HAND 


BY 


WARREN WHITE, M.D., 


HONOLULU, 


AND WILLIAM E, JENSEN, M.D., 
PERRITORY OF HAWAII 


From the Shriners’ Hospital for Crippled Children, Honolulu 


The purpose of this paper is to present and discuss eight cases of aplasia or hypoplasia 
of hand tendons. The principal tendon considered is the extensor pollicis brevis, and the 
resultant deformity consists in flexion of the thumb into the palm of the hand. The char- 
acteristic of this deformity is that the first metacarpal is held in abduction and the proxi- 
mal phalanx is flexed forward and partially subluxated. Another common feature is the 
ulnar deviation of the hand. As frequently happens in congenital anomalies, these patients 
presented other congenital deformities, such as clubbed feet and dislocated hips. 

Kew reports can be found in the literature which describe absence or anomalies of 
tendons. Barsky, in his comprehensive paper on anomalies of the hand, stated that he had 
one case of absence of the long extensors to both thumbs. Zadek reported one case and 
Miller reported two cases. Kirklin and Thomas, in their article on tendon transplantation, 
mention that in tendon transplantations to obtain opponens action the extensor pollicis 
brevis may be used as a means of supplementing the motor power of a flexor tendon; they 
point out, however, that this tendon is sometimes absent. The tendon should therefore 
first be located and recognized. They also point out that the tendon may be very weak in 
some Cases 

The two most commonly accepted views on the cause of congenital malformations 
are the hypothesis that they are a form of atavism and the theory which holds that they 
are due to a fault in the genes. In support of the theory of atavism we have Bunnell’s 
statement that the extensor pollicis brevis is found “only in man and some gorrillas” 
On the other hand, the fact that six of the eight patients reported here were related to at 
least one other member of this series supports the theory of a defect in the genes. Seven 
cases in this series occurred within two generations of one family, and in the other case the 
family had a known history of the deformity for three generations. 

Before considering the deformity which is present in these cases, we should first review 
the anatomy of the extensor tendons of the thumbs. The three main muscles involved are 
the extensor pollicis longus, the extensor pollicis brevis, and the abductor pollicis longus. 
The main funetion of the abductor longus is to stabilize the first metacarpal for the pha- 
langes to act upon and to aid in flattening or pulling the thenar eminence out of the palm. 
In its attachment to the first metacarpal, it pulls the thumb in the dorsal and lateral di- 
rection and on continued action helps to extend and abduct the wrist. Primarily, the 
extensor pollicis brevis extends the proximal phalanx, and the extensor pollicis longus 
extends the distal phalanx. They both work together in extending the thumb. 

As Bunnell has pointed out, when function of the extensor longus has been eliminated, 
the distal phalanx cannot be extended; to a slight extent this also weakens the extensor 
function at the metacarpophalangeal joint, which is primarily supplied by the extensor 
pollicis brevis. The chief function of the extensor pollicis brevis is to extend the meta- 
carpophalangeal joint. It supplements to a lesser degree the long abductor. The long ex- 
tensor, When not supported by the short extensor, has very little action on the metacar- 
pophalangeal joint and, when the short extensor is absent or weakened, the characteristic 
deformity —that is, the thumb-clutched hand —appears. 

Duchenne observed that “the paralysis of the short extensor of the thumb is more dis- 
turbing for use of the thumb than paralysis of the long abductor of the thumb, because 
this is followed by a turn of the thumb into the palm of the hand due to the predominant 
action of the flexors of the proximal phalanx ”’.* 
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THUMB-CLUTCHED HAND 


Fic. 1 


Case 1, A. E. G. May 2, 1951. Photographs made before operation 


As has been said, the long abductor of the thumb plays an important part in abduct- 
ing and extending the wrist. Similarly, the extensor tendons in their continued action help 
in abducting the wrist or maintaining the hand and wrist in its normal position. The ab- 
sence or weakness of these tendons could result in the ulnar deviation seen in most cases. 

The reports of cases in the literature all describe the absence of the long extensor; 
we feel that in one of these’, judging from the photographs, an error was made in inter- 
preting the cause of the deformity. An absence of the long extensor would have resulted in 
a flexion deformity of the distal rather than the proximal phalanx as illustrated. The cases 
reported in this paper present either agenesis of the long extensor or a rudimentary short 
extensor. 
OPERATIVE PROCEDURE 
The use of a tourniquet facilitates the operation.,An incision is made over the dorsum 
of the wrist and the two extensor tendons to the index finger are identified. The extensor 
indicis proprius is usually the deeper of the two and is located more to the ulnar side. A 
longitudinal incision is made over the lateral aspect of the proximal phalanx of the index 
finger and the extensor mechanism is identified. The two tendons are fairly well fused in 
this area, but usually a dividing area can be found and the tendon can be split into its two 
portions. Pulling on the proximal portions identifies the part belonging to the common 
extensor group. The tendon of the common extensor is separated with tendon strippers 
and, after being cut as far distally as possible, it is brought out through the proximal in- 
cision. Another incision is then made over the base of the proximal phalanx of the thumb. 
The extensor pollicis longus is retracted to one side and a V-shaped tunnel! is made dorso- 
laterally through the base of the proximal phalanx. Care should be taken to place the tun- 
nel distal to the metaphyseal plate. A subcutaneous tunnel is then made from the proximal 
incision to the thumb incision and the cut tendon is pulled through it. The distal end of the 
tendon is then threaded through the tunnel in the bone and sutured back on itself; this is 
done by braiding the split end of the tendon back through the part of the tendon just out- 
side of the tunnel. A plaster cast is applied for immobilization for three to four weeks; an 
elastice-webbing splint is then applied to maintain abduction (Figs. 9-A and 9-B) and active 
muscle training is started. 
CASE REPORTS 
Case 1. A. BE. G. was born June 12, 1950, of Chinese, Filipino, and Guamanian descent. His mother is 


E. 8. (Case 6 in this report), with a similar condition. The patient had both thumbs flexed into his palms at 
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WHITE AND W. E, JENSEN 


Fig. 2-A: Case 2, A. G. July 1S, 1950 Photograph made before operation 

Pig. 2-B: Photograph made September 18, 1950, after the first operation. The deformity reeurred; 
atter the condition had been correetly diagnosed, a successful tendon transplantation was performed 
on April 5, 1951 


the metacarpophalangeal joints. There was ulnar deviation of the hands (Figs. 1). He also had a caleaneo- 
valgus position of both feet. The treatment of his hand condition with splinting was started on July 15, 1950, 
and was continued until February 12, 1951, when the tendon anomaly was recognized and he was admitted 
to the hospital for surgery. On May 31, 1951, the extensor communis indicis tendon was transferred to the 
base of the proximal phalanx of the right thumb, On July 12 1951, a similar procedure was carried out on the 
left hand. At the time of surgery the thumbs were held out from the flexed position by the transferred tendon 
soth thumbs were held in a plaster cast for immobilization for four weeks, after which an elastic splint of 
the type shown in Figures 9-A and 9-B was used. This he has continued to wear. A month or six weeks after 
operation there was already evidence of some extensor action and the thumbs were held out of flexed position 
bev the transplanted tendon 


Case 2 (Pigs. 2-A and 2-B). A. G. was born January 25. 1948, of Chinese, Filipino, and Guamanian 
descent. She was the sister of A. bk. G. (Case 1), their mother being E:. S. (Case 6). Her deformity in infanes 
was marked: all her fingers were held in a position of flexion. This suggested weakness of all the extensor 
tendons. She was given pads and splints, and stretching exercises were advised; this improved all of the fin- 
gers except the thumbs. The left thumb was improved more than the right. There was marked ulnar devia- 
tion of both hands. On the assumption that the pathological condition was in the soft tissues on the flexor 
surface of the thumb, a tenotomy of the flexor pollicis brevis and a full-thickness graft to the flexor aspect of 
the right thumb was performed on July 20, 1950. She wore a splint until February 12, 1951, without any sue- 
cess. On April 5, 1951, after the condition had been recognized, the common extensor to the index finger was 
transferred to the base of the proximal phalanx of the thumb. Her hand was kept in plaster immobilization 
for tour weeks; after this she wore an elastic type of splint. Function of this transplanted tendon slowly de- 
veloped, but the patient had to wear the elastie splint for several months. It is believed that ultimate good 
function ean be expected 


Case 3. B. G. was born August 18, 1949. She is of Filipino, Spanish, Chinese, and Negro descent; her 
mother was A. 8. (Case 4), Besides the thumb deformities she had a caleaneovalgus deformity of both feet. 
Both hands were in ulnar deviation (Fig. 3). On November 16, 1950, a full-thickness skin graft was applied 
to the flexor aspect of the right thumb, and on January 4, 1951, a similar procedure was performed on the 
left thumb. Plaster splints were applied to hold both thumbs in an abducted position, but the results were 
unsatisfactory. On February 21, 1951, the fasciculus cf the common extensor of the index finger was trans- 
ferred to the base of the proximal phalanx of the left thumb. On March 29, 1951, the same procedure was 
performed on the right thumb. During this procedure the tendon of the extensor digitorum communis to the 
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Fic. 3 
Case 3, B. G. October 4, 1950. Photographs made before operation. 


index finger broke as it passed through the tunnel in the proximal phalanx of the thumb and a free tendon 
transplant of the palmaris longus was used. The same type of postoperative immobilization was used as in 
the preceding case. Active extension in both thumbs was demonstrated when the patient was last seen. 


Case 4, A.S., mother of B. G. (Case 3), was born June 16, 1930, of Chinese and Filipino descent. Besides 
the deformity ef her hands and thumbs (Fig. 4), she had a bilateral club-foot deformity. This patient and the 
following two were sisters and had the same parents. Their living conditions were poor, as the father’s earn- 
ing power was reduced by invalidism (tuberculosis). As a child, the patient had had no treatment except 
exercises for her thumbs, which, however, remained flexed in the palms of her hands. Examination of her 
hands showed a double abductor longus tendon which was very small, especially on one side. She had only 
one extensor tendon—that to the index finger on the right hand. The extensor tendons to the third and fourth 
fingers of both hands were displaced ulnarward. All her flexor tendons appeared contracted. 


Case 5. B.S. was born December 3, 1927. She was a sister of A. S. (Case 4) and E. S. (Case 6). Besides 
the hand deformities, she had a congenital dislocation of her left hip, which had been treated. Her thumbs had 
never been treated except by exercises when she was a child; they remained flexed at an acute angle in the 


palms of her hands. She also has abnormalities of other tendons to the fingers as seen by the deformity in 


Figure 5. 


Case 6. ES. was born November 29, 1926. She is a sister of the two previous patients. When she was a 
child her thumbs were treated with exercises. She also showed «a deformity of the ring and little fingers of both 
hands, associated with malformation of tendons (Fig. 6). This patient has not yet been operated upon. 


Case 7. G. A. was born March 19, 1943, of Hawaiian, Chinese, and Portuguese descent. He had the 
deformity bilaterally, but the right hand was considerably worse than the left (Fig. 7). On the assumption 
that a tight flexor band was causing the deformity, an incision was made on the flexor aspect of the left thumb 
on March 20, 1946, and on the right thumb on March 22, 1946. On October 5, 1950, a skin graft was applied 
to the base of the flexor aspect of the right thumb and lengthening of the flexor pollicis longus was carried 
out. He still has the deformity on the right, although it is somewhat improved, and his parents have been 
advised to have the extensor tendon procedure performed. To date they have not consented to this opera- 
tion. The left thumb, in which the deformity has never been severe, has improved. This patient’s great- 
grandfather, grandmother, and sister had the same condition. The sister also has evidence of other tendon 
anomalies in her hands. 


Case 8. B. J. was born December 26, 1946, of Chinese and Filipino descent. Her main deformity was in 
the left middle finger, which she could not extend at the metacarpophalangeal joint (Fig. 8). There was also 
some weakness in the extensor mechanism of both thumbs. There was some ulnar deviation of both hands. 
The extensor of the right index finger appeared especially weak. This child also had bilateral club-foot de- 
formity. On April 19, 1950, the flexor aspect of the left middle finger was explored. The superficial tendon 
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was not identified, but the profundus tendon was lengthened. The deformity was still not corrected and on 
April 5, 1951, after the true situation was finally recognized, surgery was performed with the idea of correct- 


ing the extensor abnormality. The extensor tendon did not appear to lie in its normal position over the meta- 
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Fic. S-A 
Fig. S-A: Case 8, B. J. S. Preoperative photograph made on April 2, 1951. 
hig. 8-B: Postoperative photograph made May 15, 1951. 


carpophalangeal joint and the extensor mechanism. It appeared to be displaced to the side of the joint. The 
fasciculus of the extensor tendon to the index finger was transferred to the third finger. A splint holding this 
finger in extension is being used and the finger appears to be holding its good position. Active extension is 


present at the metacarpoph tlangeal jomt 


DISCUSSLON 


Evaluation and interpretation of tendon malformation in infants and small children 
is difficult. Similarly, the results of the tendon transplantations will take a few years to 


evaluate. In these children the results following surgery, early as they may be, have been 


Fic. 9-B 
Thumb splint used after the operation. 
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very encouraging. The thumbs are being held in abduction and extension out of the palms 
of the hands by the simple elastic-webbing abduction splint. Some active extension is evi- 
dent. As can be seen from the case reports, the deformity in these patients was at first con- 
sidered to be a superficial anomaly over the flexor aspect of the thumb. Surgical procedures 
were used to correct these, but the results were not satisfactory. One of us (J. W. W.) then 
interpreted the malformation as being mainly an absence or weakness of the short extensor 
of the thumb, and the results following surgery for that condition have been satisfactory. 

A satisfactory splinting arrangement is used in all of these cases. This is an elastic 
thumb spica consisting of webbing with a buckle around the wrist and an elastie strap 
sewed to it in a loop, which holds the thumb in abduction and extension (Figs. 9-A and 
9-B). Since all the patients operated on had had splinting previous to the surgery with 
only temporary benefit, it is evident that the splinting alone is not enough to maintain 
the position. 

There is definite evidence that some tendons may be hypoplastic or rudimentary, and 
it is felt that with proper splinting and exercises they can be strengthened without surgery. 
If there is some weak action of the tendons, or evidence that the deformity is less severe, 
surgery may not be necessary. Surely conservative treatment with exercises should have a 
real trial. When the deformity is marked, a weakened tendon can be greatly strengthened 
by a tendon transplant. 

It is also noted that some of these patients demonstrate weakness or anomalies of the 
tendons to the other fingers. This is seen particularly in the hands of these patients’ moth- 
ers Who have had no surgical treatment. The extensor tendons of some of the mothers’ 
hands appear to lie displaced to one side of the metacarpophalangeal joint; this may be 
associated with the ulnar-deviation deformity. None of the mothers have vet decided to 
have anything done surgically, but all have disability and complaints. 


Fic. 10 


Roentgenograms of the hands of an adult relative of Case 8. Deformity of the metacarpophalan- 
geal joint is evident. 
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The treatment of patients with anomalies of tendons depends on clear-cut interpreta- 
tion of each tendon malformation. If the tendon is absent or if there is marked deformity 
and no response to conservative treatment, some form of tendon transplantation is indi- 
cated. Miller, in discussing his patients, reports that he treated both by arthrodesis of the 
metacarpophalangeal joint. These were adults and probably had considerable joint de- 
formity, so that attempts to get mobility would probably not be successful. This is demon- 
strated in Figure 10, a roentgenogram of one of the adults’ hands, which shows definite 
deformity of the metacarpophalangeal joint. As regards the procedure to supply or rein- 
force this deficient short extensor of the thumb, it is best to employ another tendon acti- 
vated by a normal muscle rather than to employ a free tendon graft. The index finger has 
two tendons, and as the extensor indicis proprius is the more specialized of the two, it was 
believed that the tendon from the commonextensor muscle could more appropriately be used. 


REFERENCES 


I. Barsky, A. Jo: Congenital Anomalies of the Hand. J. Bone and Joint Surg., 33-A: 35-64, Jan. 1951. 
BUNNELL, STERLING: Surgery of the Hand, Ed. 2. Philadelphia, J. B. Lippincott Co., 1948. 
Decnenne, G. B. A.: Physiology of Motion, Demonstrated by Means of Electrical Stimulation and Clini- 
#) cal Observation and Applied to the Study of Paralysis and Deformities. Translated by E. B. Kaplan, p. 
167, Philadelphia, J. B Lippincott Co., 1949 
1. Gray, Henry: Anatomy of the Human Body. Edited by W. H. Lewis. Ed. 23, pp. 449-450. Philadelphia, 
Lea and Febiger, 1936 
». Kirkus, J. W., and Thomas, C. G.: Opponens Transplant: An Analysis of the Methods Employed and 


tesults Obtained in Seventy-five Cases. Surg., Gynec., and Obstet., 86: 213-223, 1948 
6. Miner, J. W.: Pollex Varus. A Report of Two Cases. Univ. Hosp. Bull., Ann Arbor, 10: 10-11, 1944. 
7. Zavek, Isapore: Congenital Absence of the Extensor Pollicis Longus of Both Thumbs. Operation and 
Cure. J. Bone and Joint Surg., 16: 432-434, Apr. 1934 


CHONDROMALACIA FABELLAE 


BY RAPHAEL R. GOLDENBERG, M.D., AND EUGENE L. WILD, M.D., PATERSON, NEW JERSEY 


From the Orthopaedic Department, St. Joseph Hospital, Paterson 


On occasion it is a difficult task to determine the cause of internal derangement of 
the knee joint. The purpose of this report is to present two instances of internal derange- 
ment of the knee joint caused by a pathological lesion of the fabella, which the authors 
have designated chondromalacia fabellae. 

The fabella, which means ‘little bean’’, is the sesamoid bone of the gastrocnemius 
muscle. The incidence of the fabella in the adult knee joint has been reported in the litera- 
ture * as varying from 10 to 20 per cent. When present, the fabella is usually found bi- 
laterally, on the anterior gliding surface of the lateral head of the gastrocnemius. Sutro, 
Pomeranz, and Simon and Heydemann have described rare instances of a fabella within 
the medial head of the gastrocnemius. According to Pfitzner the fabellae are constantly 
present both in the lateral and in the medial heads of the gastrocnemius muscles in rats, 
eats, and other animals. In these animals one or two additional sesamoid bones may be 
present in the popliteus muscle. The fabella is cancellous in structure and its diameter 
varies from five millimeters to two centimeters. The free surface of the fabella is covered 
by smooth articular cartilage. The remaining portion of the bone possesses no periosteum 
and is invested by the fibrous tissue of the gastrocnemius. On roentgenographie examina- 
tion the contour of the fabella appears to be either semilunar or pyramidal in shape in 
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Fic. 1 Fig. 2-A 
Fig. 1: Case 1. Lateral roentgenogram of the left knee joint, made June 30, 1950, showing a pyramid- 
shaped fabella and slight hypertrophic spurs of the patella. 


Fig. 2-A: Case 2. Lateral roentgenogram of the left knee joint, made August 24, 1951, showing a 
semilunar fabella. 


the lateral view and somewhat circular in the anteroposterior projection. Pathological 
changes of the fabella such as fracture ® and osteochondritis? have been previously 
described. 

Despite the fact that neither of the two patients to be reported gave a history of 
trauma, it is possible that the cumulative effects of daily activity may play an important 
role in the formation of the degenerative changes 


found in chondromalacia fabellae. 7) 


CASE REPORTS 


Case 1. Mrs. A. A., aged sixty-four, was first seen on ; j 
September 18, 1950. She complained of pain in the left knee, 
intermittent for eight years and continuous for ten months. 
The pain was confined to the posterolateral aspect of the 
left knee joint. The patient had been treated elsewhere by 
medication, several courses of physical therapy, and by a 
plaster cylinder for the left lower extremity without relief 
of pain. 
On examination the patient appeared to be in good 
general health. She walked with a slight limp on the left 
side. There was a complete range of motion of the left knee 
joint. Forced motions were painful at the extremes of flexion 
and extension. There was atrophy of the left thigh amounting 
to three-quarters of an inch; no swelling of the knee joint Fic. 2-B 
was noted. Tenderness was marked and definitely localized, Fig. 2-B: Photograph of specimen, show- 
, ing the area of erosion in the central portion 


within a small, palpable bony mass, the fabella, on the of the articular surface of the fabella. 


posterior aspect of the left knee joint. Passive motion of the 
fabella on the posterior aspect of the lateral femoral condyle was painful. The opposite (right) fabella was 
palpable, but tenderness could not be elicited. Roentgenographic examination of the left knee joint (Fig. 1) 
showed minor hypertrophic changes of the patella. The fabella was somewhat pyramidal in shape. There was 
no roentgenographice evidence of osseous involvement of the fabella 

Operation was performed on October 5, 1950. The central portion of the articular surface of the fabella 
was found to be degenerated and the subchondral bone was exposed. That portion of the articular cartilage 
of the posterior aspect of the lateral femoral condyle which had been in intimate contact with the fabella 
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had lost its normal bluish-white color and was softened and fibrillated. The fabelia, together with the involved 
portion of the posterior articular cartilage of the lateral femoral condyle, was excised. The postoperative 
course was uneventful. The patient was last examined one year after operation and has remained free from pain. 


Case 2. Mrs. L. M., aged sixty-one, was first seen on September 4, 1951. She complained of pain in the 
left knee joint. The pain had begun five months prior to her first examination. At the time of onset the pain 
was intermittent, but it gradually increased in severity, becoming aggravated by activity or after long 
standing. On occasion the patient had difficulty in moving the left knee joint. The pain was confined to the 
lateral half of the popliteal space and sometimes radiated to the left calf region. She had been treated else- 
where by physical therapy and medication without relief of pain 

On examination the patient was found to be in good general health, but walking with a siight limp on 
the left side. There was atrophy of the left thigh amounting to one-half inch, Motion of the left knee joint 
was complete, but forced extension was painful and the pain was confined to the lateral aspect of the popliteal 
space. Tenderness was sharply localized to the fabellar region. Passive motion of the fabella produced the same 
pain. Roentgenographic examination of the left knee joint (Pig. 2-A) revealed that the fabella was semilunar 
in shape and appeared to be approximately one-half inch distant from the posterior margin of the lateral 
femoral condyle. The fabella showed no roentgenographic evidence of pathological changes. 

At operation on September 21, 1951, the articular surface of the fabella presented a central oval area of 
erosion (Fig. 2-B). The remaining portion of the articular surface of the fabella was slightly yellowish in color 
and was fibrillated. The articular cartilage of the posterior surface of the lateral femoral condyle presented 
no abnormality. The fabella was excised. The postoperative course was uneventful and, when the patient 
was last examined, on March 1, 1952, there had been no recurrence of the pain. 


During the time between September 1950 and September 1951 when the two reported 
cases were examined, fourteen additional patients whose roentgenograms showed a fabella 
were seen in consultation. None of these fourteen patients presented the two charac- 
teristies Which form the diagnostic criteria of chondromalacia fabellae, that is, localized 
tenderness over the fabella and pain on passive motion of the fabella. Ten of the fourteen 
asvmptomatie patients were under thirty-five vears of age. 


SUMMARY 
i |. The degenerative changes of the articular surface of the fabella have been des- 
ignated chondromalacia fabellae 
2. Localized tenderness and pain on passive motion of the fabella appear to be the 
chief diagnostic criteria. 

3. Cure consists in the removal of the involved fabella. 

1. At operation that portion of the posterior articular surface of the lateral femoral 
condyle which is in intimate contact with the fabella should be carefully inspected for 
evidence of degenerative changes. If such changes are present, this portion of the condyle 
should be removed 

5. It is hoped that increased experience with chondromalacia fabellae will help to 
reduce the percentage of error in the diagnosis of lesions of the knee joint. 
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PERIOSTEAL CHONDROMA 
A Distinctive BENIGN CARTILAGE *t 
BY LOUIS LICHTENSTEIN, M.D., AND JOHN E. HALL, M.D., LOS ANGELES, CALIFORNIA 


From the Departments of Pathology and Orthopaedic Surgery, 
Wadsworth General Hospital, Veterans Administration Center, Los Angeles 


This paper deals with a peculiar tumor which, although by no means rare, seems not 
to be generally recognized by surgeons and roentgenologists. Periosteal chondroma is a 
slowly growing benign cartilage tumor of limited size, which develops within and beneath 
the periosteal connective tissue and characteristically erodes and induces sclerosis of the 
contiguous cortical bone. As such, it must be clearly distinguished from osteocartilaginous 
exostosis (osteochondroma), as well as from solitary enchondroma. Thus far, we have 
encountered the tumor on hand and foot bones, as well as on large limb bones, such as 
the tibia and humerus. It seems altogether likely, however, that with broader experience 
we shall have occasion to observe the lesion in other sites as well. 

Whatever its location may be, the tumor is composed of lobules of hyaline cartilage, 
not unlike an enchondroma. It tends to be more cellular, however, than does solitary 
enchondroma, and its content of plump cartilage-cell nuclei is likely to suggest a signifi- 
cantly active growth potential, although this impression is not borne out by what we 
know of the clinical behavior of the tumor. This paradox emphasizes once again that, 
in dealing with skeletal tumors (as with other neoplasms), one must clearly recognize 
that each neoplasm has its own particular set of criteria governing benignity or malig- 
nancy, which can only be determined empirically by clinical-pathological correlation in 
a significantly large group of relevant cases. 

Our attention was first directed to this lesion by two hospital cases in which the 


tumor had developed on a finger phalanx and a metatarsal bone respectively. The roent- 
genograms of these tumors had been rather perplexing preoperatively, although from the 
specimens obtained at surgery it seemed clear that we were dealing with comparable 


instances of a unique cartilage tumor, apparently developing within the periosteum. 
This tumor obviously did not represent an enchondroma which had distended the cortex, 
since the interior of the affected bones was clearly uninvolved; nor did it represent an 
osteocartilaginous exostosis (osteochondroma), since the cortex, although modified, was 
not defective at the tumor site. When these cases were presented, by a happy coincidence, 
several of the orthopaedists on our attending staff recalled having operated upon patients 
with similar lesions within recent months. This additional material was graciously placed 
at our disposal, so that the present report is based upon a survey of six cases, all but one 
of which were observed within a period of a year. 

In the light of our experience, it seems rather surprising that there should be scarcely 
any mention of this tumor in the literature under whatever name. In fact, the only clear- 
cut reference to it which we have been able to find is that of Mason who, in connection 
with a comprehensive survey of tumors of the hand in general, made brief mention of a 
periosteal chondroma developing on the proximal phalanx of a fifth finger. It is interesting 
that his designation of the tumor is precisely the one which we had adopted independently 
before we had had occasion to refer to his article. Another probable instance is the tumor 
illustrated by Roberts as an “eccentric chondroma”’ of a finger phalanx, although the 

* Presented in part at the meeting of the Western Orthopedic Association, Portland, Oregon, October 
ee Published with the permission of the Chief Medical Director, Department of Medicine and Surgery, 


Veterans Administration, who assumes no responsibility for the opinions expressed or the conclusions drawn 
by the authors. 


VOL. 34-A, NO. 3, JULY 1952 691 


= 
MRS 
7 
= 


LOUIS LICHTENSTEIN AND J. E. HALL 


Fic. 1 Fic, 2-A Fic. 2-B 


Fig. 1: Roentgenogram of a periosteal chondroma developing on the upper portion of the shaft of the 
humerus of a twelve-vear-old girl. This tumor was the largest of any observed and was also noteworthy 
because it eventually acquired a thin shell of periosteal new bone over its convexity. The patient had 
been first observed eighteen months previously, at which time she presented a somewhat smaller, gouged- 
out cortical defect, the interpretation of which was perplexing. The surgeon elected to do a block excision 
in this instances 

Fig. 2-A: Roentgenogram (lateral view) of a comparatively small periosteal chondroma, developing 
on the cortex of the upper portion of the shaft of the tibia of a four-year-old boy. The tumor itself was 
reflected merely in vague soft-tissue swelling; evident in the print is the sclerotized trough in which the 
tumor nestled 

Fig. 2-B: Roentgenogram (anteroposterior view) of the same lesion. If this view alone had been ex- 
unined, the tumor might conceivably have been mistaken for a central tumor and specifically for an 
enchondromiut 

The ease came to clinienl notice because the child’s mother became concerned over a slowly enlarging 
lump below the knee. Bloek excision was done in this case also. Follow-up roentgenograms made six 
months later showed complete reconstruction of the affected cortex. 


writers find his explanation of its pathogenesis unconvincing. This cartilage tumor had 
produced a somewhat sclerotized declivity in the proximal portion of the middle phalanx 
of the affected finger and was delimited peripherally over its ovoid convex contour by a 
delicate shell of periosteal new bone. On the other hand, the case reported by McWhorter, 
which Mason cited as also being relevant, seems hardly acceptable as such but appears 
rather to represent an unusual chondrosarcoma, developing in the soft parts of a thumb, 
superficial to the periosteum. This particular neoplasm grew rapidly following an injury 
and, within a few months, came to encase the articular bone ends comprising the meta- 
carpophalangeal joint. The writers have been unable to find any pertinent reference to 
lesions developing on large limb bones, comparable to those illustrated in Figures 1, 2-A, 
and 2-B 
CLINICAL FEATURES 
and Sex Tneidence 


In the group of six cases constituting the basis for this discussion, both male and fe- 


male patients are represented. Two were young children, while the remainder were adults, 
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Fic. 3 Fig. 4 Fic. 5-A 


Fig. 3: Roentgenogram (enlarged) of a periosteal chondroma which had ereded the cortex of the 
palmar aspect of the middle phalanx of an index finger and induced striking reactive sclerosis. The 
patient, a woman, sixty-four vears old, had complained of a slowly enlarging swelling for four years. 
There was pain on motion and moderate limitation of flexion. 

Fig. 4: Roentgenogram (enlarged) of a tumor which, over a period of ten years, had produced a 
markedly sclerotized declivity in the proximal portion of the proximal phalanx of an index finger. Mo- 
tion of the affected finger was painful, but-was not appreciably limited. The radiopaque stippling 
within the lesion proper reflects focal ossification of tumor cartilage. 

Fig. 5-A: Roentgenogram (enlarged) of a comparable lesion in the distal end (the “bunion area’’) 
of a first metatarsal bone. The patient, a man, twenty-two years old, had complained of localized 
tenderness, but there was no palpable swelling. At surgery, the tumor was shelled out of its hollow in 
the cortex and the extremely hard base of the lesion was curetted. The radiopaque foci within the 
tumor reflect focal calcification. 


both young and old. These factors, therefore, appear to have little significance in the 
matter of differential diagnosis. 


Localization 

As noted, we have observed the tumor thus far only on one or another of the bones 
of the foot or the hand (including the carpus), and in relation to the cortex of large limb 
bones. Specifically, two instances were encountered on finger phalanges, one on a carpal 
navicular bone, one on a metatarsal bone, and one each in apposition to the upper shaft 
of the tibia and humerus respectively. 


Complaints 

The major complaints directing attention to the tumor and to the necessity for its 
roentgenographic examination were increasingly perceptible swelling of the affected site, 
pain on motion of the part, or both, particularly when the lesion was situated in proximity 
to a joint. It should be emphasized that the tumor tends to develop quite slowly and in- 
sidiously, often requiring a number of years to attain appreciable size. Thus, in one 
instance in which the tumor was on an index finger, the patient had been aware of a 
localized swelling for as long as ten years before he sought surgical treatment; in another 
comparable instance, the swelling had been present for over four years. It is noteworthy 
also that there was no indication in any of the case histories that trauma had played a 
significant role in the development of the tumor. 
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ROENTGENOGRAPHIC PICTURE 


CHARACTERISTIC 


At the site of the lesion one observes in the ap- 
propriate view a comparatively small, peculiar 
trough-like hollow or declivity in the cortex (Figs. 
1, 2-A, and 2-B). The base of this semilunar hollow 
consists of sclerotized cortical bone, apparently re- 
flecting reaction to slow pressure erosion. Of the 
tumor itself, which is responsible for these changes, 
beyond a vaguely defined soft-tissue shadow one ob- 
serves only such focal areas within it as happen to be 
sufficiently calcified or ossified for visualization. In 
other views, if the projection of this lesion and its 
depressed, sclerotized cortical base is superimposed 
on that of the shaft of the affected bone, one may gain 


re, 4 a false impression of a central tumor of rounded or 


Photograph (enlarged) of the specimen 
removed in the ease illustrated in Fig 
5A. The tumor was adherent to the 2-B). Ordinarily, the peripheral contour of the tumor 
periosteum: it presented a glistening, — i. not visible, although in one instance (the one in 


white, bosselated surface : 
the humerus) this eventually became outlined by a 


ovoid contour, suggesting an enchondroma (Fig. 


delicate convex shell of periosteal new bone (Fig. 1). 
If one is familiar, in general, with the roentgenographic appearance of periosteal 
chondroma, the picture in any given instance is likely to be sufficiently distinetive to 
] strongly suggest the diagnosis, although otherwise it will probably be rather puzzling. 
This impression will be heightened if, as is sometimes the case, one observes irregular 
4 foeal areas of increased density within the lesion nestling in the hollow of the eroded 
cortex, Which indicates its probable cartilaginous nature (Figs. 3, 4, and 5-A). In dealing 
with instances of the tumor developing in relation to finger phalanges particularly, the 
observer must also consider, by way of differential diagnosis, the possibility of either a 


vlomus tumor or a lesion of pigmented nodular tenosynovitis ' (giant-cell tumor of tendon 


sheath, so-called) which has eroded the contiguous cortex, as it occasionally does. 


PATHOLOGICAL FINDINGS 


Gross Appearance 

Whatever its particular location may be, periosteal chondroma is a circumscribed 
and somewhat lobulated growth (Fig. 5-B). It is well confined, at least over its con- 
vexity, by its investing periosteal connective tissue. In the instances observed, the tumors 
were found also to be somewhat flattened and rounded or ovoid in contour, and to range 
in size from about 1.5 to 3.5 centimeters in the greatest dimension. Actually, most of the 
specimens we encountered were comparatively small and at the lower limit of the range 
indicated. They were noted to be rather firm or rubbery, and whitish or bluish in color, 
so they could be readily identified as cartilage growths. 

As noted, the tumor develops in close apposition to the cortex of the affected bone, 
nestling in a semilunar hollow which it has apparently created by gradual pressure ero- 
sion. In the instances in which the growth was shelled out of its bed, it was observed by 
the surgeon that the base of this cupped-out area was composed of rather smooth, very 
hard, sclerotized cortical bone, as one might expect from the roentgenographic appear- 
ance. This bone did not appear to be infiltrated by tumor cartilage, in the gross at 


least 


Vicroscopic atures 


On microscopic examination (Figs. 5-C, 5-D, and 5-E), one observes that the tumor 
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Fic. 5-C 


Low-power photomicrograph (X 11) of a section of an entire specimen, showing its topography. The 
tumor is invested by periosteal fibrous connective tissue and is composed of lobules of hyaline cartilage, 
some of which exhibit focal calcification. 


Fic. 5-D 
Fig. 5-D: Photomicrograph (X 27.5) of a representative field from the periphery of the tumor 
Fig. 5-: Higher magnification of a representative field of the tumor (X 175) showing its cytological 
details. The cartilage-cell nests are somewhat more compact than they would be ordinarily in a solitary 
enchondroma, and some of the nuclei are relatively plump. In the light of the clinical behavior of this 
particular neoplasm, however, these findings are not to be construed as indications of malignancy. 
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is composed of lobules of hyaline cartilage with more or less basophilic matrix; in so far 
as their general pattern is concerned, the cartilage-cell nests are not unlike those of an 
enchondroma ® (Figs. 5-C and 5-D). In most of our specimens, these cell nests were con- 
siderably more prominent in relation to the matrix than one ordinarily observes in a 
solitary enchondroma. In fact, the cartilage cells in places, especially toward the periph- 
ery of the facets, were sufficiently compact and their nuclei were plump enough so that, 
if one applied to it the eriteria for malignancy pertaining to enchondroma (Fig. 5-E), 
he might be inclined to regard the growth as an early chondrosarcoma. In this connec- 
tion, however, it is important to bear in mind that one must gauge the seriousness of a 
tumor by what it actually does, rather than by any preconceived cytological standards 
unrelated to its known clinical behavior. Suffice it to state that our follow-up observations 
to date do not afford any basis for taking a serious view of the relative cellularity of 
periosteal chondroma 

In some of the older lesions particularly, one may observe some collagenization 
of the matrix and focal calcification of cartilage, as well as osseous transformation in 
places, although, on the whole, these are not prominent features. These secondary changes, 
when present, are likely to appear at the periphery of the cartilage lobules, in proximity 
to the numerous thin-walled blood vessels which are carried by the connective tissue of 
the capsule and its infoldings. 

It is significant to note that, in several of the specimens, one could also observe 
within the (periosteal) connective-tissue capsule small focal areas of cellular condensation 
and chondroid metaplasia. The finding of such lobules of newly formed cartilage affords 
some insight into the manner in which the tumor probably has its inception. 

Sections of the hollowed-out cortical bone constituting the bed of the lesion confirm 
the presence of reactive selerosis, as noted in the gross specimen. In one of the available 
specimens excised en bloc, we encountered small inclusions of tumor cartilage within 
this sclerotized bone, although these had not penetrated deeply. On the basis of this 
finding, curettement of the underlying bone is recommended as a precautionary measure 


to guard against possible local reeurrence 


TREATMENT AND PROGNOSIS 


In the light of our experience with this neoplasm, the therapeutic procedure which 
seems indicated is conservative surgical extirpation. This is readily accomplished, as a 
rule, since the tumor is sufficiently small, firm, and cireumscribed so that it can be removed 
intact from its bed without difficulty, although it may be adherent to the periosteum. In 
most instances it does not appear to be essential to do a block excision of the cortical 
bone surrounding the lesion. As noted, however, the surgeon would be well advised to 
thoroughly curet the resistant, sclerotized cortical bone constituting the base of the 
lesion, in order to remove any tumor remnants which may be present. 

We are not in a position to comment upon the efficacy of roentgen therapy, since 
none of the tumors presented were so treated. A prior’, however, we would be disinclined 
to advocate its trial, in view of the ineffectiveness of irradiation against cartilage tumors 
in general. Moreover, it scarcely seems justified to accept the known hazards of this 
modality in treating a benign neoplasm which can be readily cured by simple surgical 
removal 

Four of the tumors included in this series were treated in the manner advocated 
with uniformly satisfactory results. In the remaining two instances. block excision was 
resorted to, after which it was observed that the cortical defect filled in promptly, so that 
within six months the normal contour of the cortex was restored. Although none of the 
patients covered by this report have been followed for more than three years and most 
of them for only a vear or two, there has been no indication of any tendeney to local 
recurrence following surgical extirpation. 
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SUMMARY 


Periosteal chondroma represents a distinctive benign cartilage tumor, apparently 
originating in the periosteum. This discussion is based upon experience with six cases, 
all but one of which were observed within a period of a vear. We have encountered the 
tumor, thus far, on hand and foot bones, as well as on large limb bones, such as the 
tibia and humerus. It is a slowly growing neoplasm of comparatively small size, which 
develops within and beneath the periosteal connective tissue and characteristically erodes 
and induces appreciable sclerosis of the contiguous cortical bone. As such, its roentgeno- 
graphic appearance has a certain distinctiveness which enables one to recognize the 
lesion, if he is familiar with it, and clearly to distinguish it from osteochondroma, as well 
as from solitary enchondroma. 

The tumor may develop in children, as well as in adults. The symptoms usually re- 
ferable to it are pain, gradual swelling, and local tenderness. The duration of symptoms 
in the cases observed ranged from a few months to ten years. Clinically, one finds a firm, 
generally small, slightly tender tumor which, if located near a joint, may produce some 
limitation of motion. At surgery, one observes a rubbery, firm, lobulated cartilage tumor, 
adherent to the periosteum. This is found to be partially nestled within the gouged-out 
underlying cortex, which is extremely resistant to curettage. 

Whatever its localization, the tumor is composed characteristically of lobules of 
hyaline cartilage. Although its cartilage-cell nests are likely to be more compact then 
those of an enchondroma and its cell nuclei somewhat plumper, these cytological features 
are not to be construed as indications of aggressiveness or malignancy. 

The treatment recommended in most instances is conservative surgical extirpation 
and curettement of the eroded, sclerotized cortical base. Block excision is feasible if the 
tumor has involved a long limb bone and is substantially larger than it is on a finger 
phalanx, for example. The results of treatment by either method were uniformly satis- 
factory. Although none of the patients covered by this report have been followed for 
more than three years and most of them for only a year or two, there has been no indica- 
tion of any tendency to local recurrence following surgical extirpation. 

Nore: For the pertinent material in four of the cases constituting the basis of this discussion, the writers 
are indebted to Dr. Cozen, Dr. Ferguson, Dr. Hutter, and Dr. Urist, respectively. 
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RUPTURE OF THE EXTENSOR DIGITORUM COMMUNIS TENDONS 
FOLLOWING SEVERELY DEFORMING FRACTURES ABOUT THE WRIST 


BY HERMAN GLADSTONE, M.D., NEW YORK, N. Y. 


From the De partment of Anatomy, College of Physicians and Surgeons, 
Columtia University, and the De partment of Orthopae dics, 
Lutheran Hospital of Manhattan, New York City 


Although rupture of the extensor pollicis longus tendon following Colles’ fracture has 
been well known for many years, only two cases of spontaneous tear of the extensor digi- 
torum communis tendons have been reported in the literature. In these patients, reported 
by O. J. Vaughn-Jackson in 1948, the rupture resulted not from fractures about the wrist, 
but from osteo-arthritis of the wrist joint. 

The following communication records two cases of rupture of the extensor digitorum 
communis tendons after fractures about the wrist. In one instance rupture occurred ten 
years after a malunited fracture of the semilunar bone. In the second case, rupture oc- 
curred seventeen years after an unreduced, malunited fracture of the distal end of the 
radius with dislocation of the distal end of the ulna. 


Case L.A Puerto Rican male, twenty-two vears old, was first seen twenty-four hours after an injury to 
the fourth finger of his left hand. He was working asa “stuffer” of boxing gloves, holding the glove in the left 
hand and inserting the stuffing with the right. While at work, he suddenly experienced a snapping sensation 
and sharp pain in the left wrist and in the dorsal aspect of the mid-region of the left forearm. Immediately 
following this he was unable to extend completely the fourth finger at the metacarpophalangeal joint (Fig. 
I-A 

In 1041, ten vears before the tendon injury, he fell while skating and sustained a fracture of the left 
wrist. Asa result, there remained a prominence about two centimeters in diameter on the dorsum of the wrist, 
but functionally there had been no difficulty until the injurv recorded above 

The roentgenogram demonstrated a most unusual fracture of the wrist (Fig. 1-B). The bone fragment 
had resulted from a fracture of the semilunar bone; it had become dislocated and attached to the dorsal lip 
of the distal end of the radius at an angle of about 45 degrees. 

\t operation the volar and distal free surface of the fragment was found to be lined with a fibrous articu- 
lar cartilage and formed a pseudarthrosis with the remaining portion of the semilunar bone which had not 
been dislocated. This bone deformity was found to be in the direct line of the torn fourth extensor tendon 
and appeared to have gradually eroded the tendon until rupture occurred. The prominence was removed at 
its base with an osteotome. The ruptured fourth extensor tendon was found to be contracted and somewhat 
curled upon itself, so that the distal free end came to lie at the level of the mid-shaft of the fourth metacarpal 
bone. [It was ensheathed in a thin, flat film of connective tissue which was continuous with the tendon sheaths 
of the third and fifth extensor tendons. The severed tendon had lost its normal color and consistency ; it was a 
dull, dark grey, irregularly thickened, and without the flexibility of the normal tendon. The free distal end of 


Fig. I-A 1-B 
Fig. 1-A: Case 1. The dropped fourth finger and the prominence on the dorsum of the left wrist repre- 
senting the fracture-dislocation of the semilunar bone are shown 
Fig. 1-B: Lateral-flexion roentgenogram showing fracture of the semilunar bone and attachment of 
one of the fragments to the dorsal lip of the distal end of the radius 
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Fig. 2-A 
Fic, 2-C 
Figs. 2-A and 2-B: Case 2. Antero- 
posterior and lateral roentgenogram of the right wrist, showing the malunited fracture of the distal end 
of the radius and dislocation of the distal end of the ulna. 
Fig. 2-C: Photograph demonstrating the loss of extension of the third, fourth, and fifth fingers in the 
same patient. The dislocation of the distal end of the ulna and the malunited radius are also seen 


the tendon was dissected away from its abnormal attachments and, with the wrist and fingers in full exten- 
sion, was sutured end to side and side to side to the third extensor tendon 

It was obvious at operation that the sharp edge of the dislocated fragment had subjected the fourth 
extensor tendon to continual trauma. The gradual process of attrition finally resulted in rupture of the ten- 
don. It was found that the distal end of the tendon could not be approximated to the proximal end, because 
of the shrinking and retraction resulting from the degenerating process described above. 

Stainless-steel sutures were used. A plaster-of-Paris bandage was then applied from the finger tips to be- 
low the elbow with the wrist and fingers in extension. This was worn for three weeks. 

After seven weeks the patient returned to his occupation as a stuffer of boxing gloves, with complete 
function of the involved hand except for a lag of extension of the fourth finger amounting to 5 degrees 


Case 2. A nurse, sixty-five vears old, had fractured her right wrist in a fall while working in a sanatorium 
in 1932. A malaligned fracture of the distal end of the radius (Colles’ fracture) with dislocation of the ulna 
resulted (Figs. 2-A and 2-B). Despite some restriction of motion, the patient had little difficulty for many 
years and was able to continue work at various nursing jobs. 

In October 1949, seventeen vears after the original fracture, the patient was attempting to lower a win- 
dow which was stuck when pain and swelling suddenly developed in the right wrist; she found she was unable 
actively to extend the fourth and fifth fingers at the metacarpophalangeal joints. Motion at the interpha- 
langeal joints was not affected. The pain and swelling persisted for several days and slowly decreased, but the 


loss of extension persisted. No surgery was advised at that time and she continued with her work 

In February 1950, she again experienced sudden sharp pain in the right wrist. This occurred while she 
was carrying a drum of sterile gauze weighing about fifteen pounds. This time the third finger was involved 
and she was unable completely to straighten this digit. Accompanying the inability to extend completely the 
third, fourth, and fifth fingers, there was also partial loss of active extension at the wrist joint itself, this mo- 


tion being now possible to only 180 degrees. 

On September 21, 1951, the dorsum of the right hand, the wrist, and the forearm were explored surgi- 
cally. The distal ends of the torn extensor tendons to the third and fourth fingers were found lying together, 
embedded in sear tissue, at the level of the juncture of the proximal and middle thirds of the third metacarpal 
bone. They had evidently ruptured as a result of erosion, caused by their gliding back and forth over the ab- 
normally prominent distal end of the fractured radius. These tendons were quite normal in color and texture, 
but were somewhat thinner than the extensor tendon of the index finger. The fifth extensor tendon (extensor 
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digiti quinti proprius), surprisingly enough, was intact. In the injury of October 1949 it had slipped ulnarward 
and palmarward, together with the extensor carpi ulnaris, over the large hump formed by the dislocated lower 
end of the ulna. Rupture of the annular ligament of the wrist, evidently at the time of fracture, had made this 
possible. These two tendons came to lie medially to the lower end of the ulna. Because of this unusual loca- 
tion, they lost their fulcrum at the wrist and hence their power to extend the fifth finger or the wrist. Before 
the operation it was believed that the fifth extensor tendon had also been ruptured. 

The proximal end of the cut tendons could not be found. It may be that, since there was a considerable 
lapse of time between the actual laceration of the tendon and the operation, these tendons became adherent 
and bound down in the other extensor muscles. Because of this, it was necessary to use the extensor tendon of 
the index finger as the motor for the middle and fourth fingers 

The distal two-inch portion of the ulna was resected and the flexor carpi ulnaris was transplanted to the 
dorsum of the wrist on the ulnar side. The transplantation of the flexor carpi ulnaris was necessary because 
the extensor carpi ulnaris, while not ruptured, was dislocated to the ulnar side of the wrist and for many years 
had not functioned as an extensor. [t was therefore thinned out, weakened, and atrophic, and at the time it 
did not seem that it could function adequately without some additional help. Furthermore, the extensors of 
the third, fourth, and fifth fingers had not been used to aid in extending the wrist for some time, so that mild 
drop-wrist resulted. Because of this general extensor weakness, it was felt that additional extensor motor 
powe r was hecessary 

The two distal ends of the extensor tendons of the third and fourth fingers were then sutured into the 
index extensor tendon with the wrist and fingers in hyperextension. The tifth extensor tendon and the ex- 
tensor carpi ulnaris were freed from their attachments in the soft tissues medial to the lower end of the ulna 
and were replaced in the dorsum of the wrist 

\t present the patient is back in her old job preparing sterile dressings for the operating room. She uses 
her hand and wrist with much greater dexterity and less fatigue. Before the operation she had used only the 
thumb and index fingers; she now uses all five fingers. The range of motion at the wrist and fingers has in- 
creased, the wrist being extended to 15 degrees and the third, fourth, and fifth fingers to within about 20 
degrees of the neutral position. The index and third fingers flex to within one-half inch of the palm, the fourth 
ind fifth finger to within one inch of the palm. The grip is good and there is no pain at the wrist. 


COMMENT 


There is some similarity between rupture of the common extensor tendons and rup- 
ture of the extensor pollicis longus. The longest recorded interval between fracture at the 
wrist and rupture of the extensor pollicis longus is ten years'. One case of rupture of the 
extensor digitorum communis occurred ten years after the wrist fracture. In the other in- 
stance, seventeen years elapsed (after the fracture-dislocation of the wrist) before the first 
tear of the extensor tendon took place. 

Trevor states that the extensor pollicis longus tendons observed at operation in his 
series showed evidence of swelling and discoloration indicating aseptic necrosis. In Case 1, 
there was definite evidence of degeneration with changes in color, consistency, and elas- 
ticity of the tendon that was torn. In Case 2, the ruptured tendons had become revitalized 
after being reattached in the subcutaneous tissues and, after some time, had assumed the 
appearance of normal tendons except for the fact that they were somewhat thinner. 

It is interesting to note that only two cases of this injury had been found previously, 
and that these did not follow fractures about the wrist. On the other hand, over a hundred 
cases of rupture of the extensor pollicis longus tendon have been recorded?. Perhaps one of 
the reasons for the almost complete absence of reports on tear of the extensor digitorum 
communis is the faet that rupture of only one of these extensor tendons causes no great 
disability. The distal free end of the tendon eventually becomes reattached to the common 
extensor aponeurosis and only part of the extensor power is lost. Moreover, these ruptures 
occurred so long after the initial fracture that this may be overlooked as the etiological 
tuctor 
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SOME HISTOPHYSIOLOGICAL PROBLEMS PECULIAR TO 
CALCIFIED TISSUES * 


BY ARTHUR W. HAM, M.B., TORONTO, ONTARIO, CANADA 
From the Department of Anatomy, University of Toronto 


INTRODUCTION 


The several kinds of connective tissue in the body all consist of two chief components: 
(1) living cells, and (2) non-living organic intercellular (also called extracellular) sub- 
stances; the latter are produced by the cells and lie between and outside them. 

A connective tissue which normally becomes calcified contains the same basic com- 
ponents as an uncalcified connective tissue,—living cells and non-living organic intercellular 
substance. It differs from an ordinary non-calcified connective tissue fundamentally only 
because its organic intercellular substance becomes impregnated with calcium salts 

It might be thought that, because the organic intercellular substance of connective 
tissue is non-living, little difference would be made if it became calcified. We shall see, 
however, that it does; it makes the nutrition, growth, repair, and grafting of the tissue 
both more difficult and more complicated than is the case in an unealcified tissue. Indeed, 
it is the purpose of this paper to explain the peculiar difficulties imposed on the nutrition, 
growth, repair, and grafting of a tissue which are caused by the calcification of its organic 
intercellular substance. For our example of an uncalcified connective tissue we shall choose 
the dermis of the skin, and for a calcified tissue, bone. This paper, then, is designed to 
illustrate the differences between the processes of nutrition, growth, repair, and behavior 
on transplantation of skin and bone. 


MECHANISMS FOR NUTRITION BEYOND THE CAPILLARIES 


Food and oxygen are brought to the body tissues by arteries and released to the cells 
of the tissues through the thin walls of capillaries. It is to be appreciated that the great 
majority of the cells of the body do not live directly beside capillaries, but are separated 
from them by intercellular substances and other cells (Fig. 1); hence there must be some 
efficient mechanism beyond the capillaries by which food and oxygen can be transported 
from the capillaries to cells, and waste products from the cells to the capillaries. [It is in 
association with this mechanism beyond the capillaries that many of the problems peculiar 
to calcified tissues arise. To discuss this matter, we shall first consider the mechanism that 
operates in a non-calcified tissue, the dermis. 


Mechanisms in Dermis 


Figure | is a diagram of a capillary lying in the intercellular substance of dermis close 
to the epidermis. Connective-tissue cells are scattered throughout the intercellular sub- 
stance. There are three ways by which these cells, as well as the cells of the non-vascular 


epidermis above, can be nourished: 

1. By the circulation of tissue fluid: It has been generally assumed that, in most body 
sites, tissue fluid, as a dialysate of plasma, is more or less continuously produced by the 
arterial ends of blood capillaries and just as continuously absorbed by the venous ends 
of blood capillaries and by the lymphatic capillaries. According to this view, tissue fluid 
circulates; this requires that the intercellular substances themselves be freely permeable 
to tissue fluid or, if they themselves be not, that they be riddled with clefts (Fig. 1) or 
passageways through which the tissue fluid can pass from one place to another. 


* Read in part at the Annual Meeting of The American Orthopaedic Association, White Sulphur Springs, 
West Virginia, June 22, 1951. 
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2. By diffusion through tissue fluid: Although the increased rate of lymph flow which 
occurs in certain kinds of oedema clearly illustrates that a circulation of tissue fluid can 
occur, there are many authorities who doubt that there is a very substantial circulation of 
tissue fluid in most connective tissues under normal conditions. Even if tissue fluid does 
not circulate, it could, however, if it bathes the intercellular substances, serve as a means 
for the diffusion of food and waste products between capillaries and cells. However, it is 
not even necessary for free tissue fluid to be present in the intercellular substance for dif- 
fusion phenomena to operate because, as is true of cartilage, the gels of the intercellular 
substance themselves can serve as a means of diffusion. This mechanism will now be 
discussed 

3. By diffusion through gels: The protein fibrous elements of intercellular substance 
(collagenic, reticular, and elastic fibers) are variously embedded in amorphous substances 
which the histologist through the years has called ground and cement substances. Over the 
past few years Meyer ® * has intensively studied the chemistry of these latter two materials 
and, having shown that they are more of the nature of carbohydrates than of proteins, has 
termed them mucopolysaccharides. One distinction between different kinds is whether or 
not they are sulphated. Hyaluronic acid is the common non-sulphated kind and chondroi- 
tin sulphurie acid is a common sulphated kind. Hyaluronic acid can exist as a sol, as it 
does in aqueous humor or in synovial fluid, or as a gel, as it does in the ground substance of 
areolir tissue. In general, the gels formed by the sulphated types are firmer than those 
formed by hyaluronic acid; hence the sulphated types are often termed cement substances. 

It would appear that there is a division of labor among the two chief components of 
intercellular substance, with the fibrous prov: elements functioning chiefly for support 
and strength, and the mucopolysaccharides- -although the cement substances also serve 
a supporting role as a means by which diffusion can readily occur between capillaries 
and cells. Indeed, it seems very probable that this is a very important function of the 
mucopolysaccharides, and it is perhaps significant with regard to the impaired nutrition 
of the tissues of the aged that the concentration of mucopolysaccharides is not so great in 
many of their connective tissues as it is in those of the voung. 

In our example of an unealcified tissue, dermis (Fig. 1), all three mechanisms for 
nourishing cells beyond the capillaries can conceivably operate: (1) circulation of tissue 
fluid, (2) diffusion through tissue fluid, and (3) diffusion through the intercellular sub- 
stances. It is difficult, until more information is available, to estimate the percentage of 
the total funetion which is carried out by each of these three possible mechanisms. For our 
purpose, however, it is enough to appreciate that three mechanisms provide dermis with 
a considerable reserve, so far as the nutrition of the cells of the dermis and epidermis are 


concerned. 


The Mechanism in Cartilage 

Hyaline cartilage, like other connective tissues, consists of cells and non-1iving or- 
ganic intercellular substance (Fig. 2). The cells live in lacunae in the intercellular substance 
Which consists of collagenic fibers embedded in the mucopolysaccharide cement substance, 
chondroitin sulphurie acid. The mucopolysaccharide and the collagenic fibers of the inter- 
cellular substance have approximately the same refractive index; hence in fresh, and even 
in most stained, preparations the intercellular substance of hyaline cartilage appears 
homogeneous 

No capillaries are present in typical hyaline cartilage; it, like the epidermis of skin, 
is a non-vascular tissue and its cells, like those of the epidermis, must be nourished by one 
of the mechanisms that operate bevond the capillaries. The one that operates in cartilage 
is the third we deseribed, diffusion through a gel 

The intercellular substance of hyaline cartilage, like a stiff jelly, contains a large 


percentage of water. The water, however, which is the dispersion medium of the gel, is 
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Diagram of a capillary loop in the deriais, just below the epidermis. The capillary lies in connective 
tissue; the fibers of this are represented by lines and the mucopolysaccharide in which the fibers lie is 
shown in gray. Arrows through the capillary wall indicate sites of the formation and absorption of tissue 
fluid. Clefts are shown in the mucopolysaccharide gel; these, some think, may exist to permit circulation 
of tissue fluid under normal conditions. The gel is represented as serving as a means of diffusion between 
capillaries and the cells of the dermis and epidermis. 


just as much a part of the gel as its dispersed phase; both are needed to give the inter- 
cellular substance of cartilage its special consistency and other distinctive properties. The 
fluid which is present in cartilage, being an integral part of its gel structure, must be 
thought of as being of a somewhat different order from free tissue fluid and indeed it leaves 
no room in the substance of the intercellular material for free tissue fluid. Hence, although 
the exterior of a given formed cartilaginous strueture can be bathed in free tissue fluid, 
the individual cells of cartilage cannot be; they must be nourished by diffusion through 
the gelled intercellular substance within which they lie (Fig. 2). That the cells of cartilage 
are nourished by diffusion through the gelled intercellular substance in which they lie has 
serious repercussions with regard to their welfare when cartilage becomes calcified. 

The calecfication of cartilage and its effects: Not all aspects of the calcification process 
in cartilage are thoroughly understood. It is generally believed, however, that, as cartilage 
cells mature and become very large, they secrete alkaline phosphatase which acts to in- 
crease the concentration of phosphate ions about them. Since it is probable that the fluid 
of the gelled intercellular substance is already almost saturated with calcium salts, the 
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Diagram of a section of hvaline cartilage. 


Fig. 2: 
\ capillary which forms tissue fluid is shown outside 
the limits of the cartilage. For the cells of the cartilage 
to be nourished, substances, dissolved in tissue fluid, 


must diffuse through the gelled intercellular sub- 
stances of the cartilage to deeply buried cells. If the 
intercellular substance becomes calcified, as is indi- 
cated in the lower part of the diagram (black), diffu- 
sion cannot occur and the cells die 

Fig. 3, A: Diagram showing that osteoblasts have 
connecting cytoplasmic processes, so that the organic 
intercellular substance they form necessarily sur- 
rounds their connection processes 

B: Diagram showing that, when the cytoplasmic 
processes are withdrawn toward the cell bodies of the 


cells, little passageways (canaliculi) for tissue fluid are left in the intercellular substance. ; 
Diagram showing how the cells of bone ean be nourished through the tissue-fluid-filled canaliculi, 
even though the organic intercellular substance becomes calcified (black). 


The 


Me chanism wn Bon 


The calcifieation of the organic intercellular substance of a connective tissue can be 
looked upon as an attempt by nature to provide a strong rigid weight-bearing tissue. 
In the instance of cartilage, nature’s experiment was not very successful for, although the 
calcification of the intercellular substance does temporarily increase the ability of cartilage 
to bear weight, it kills the cells of cartilage; and, after this has happened, the calcified inter- 
cellular substance tends to dissolve and to disappear. Why the persistence of a calcified 
intercellular substance should depend upon living cells being distributed throughout it 
is not thoroughly understood. It seems probable, however, that without the continued 
production of phosphatase by the cells, the mineral deposit tends to go back into solution 
and, when this occurs in the living body, the organic intercellular substance in which it 
was deposited simultaneously dissolves away. This suggests that the calcification of the 
organic intercellular substance represents the firm chemical union of the mineral and the 
organic intercellular substance, so that a new substance is formed from which the mineral 


addition of more phosphate ions causes precipitation of certain of the more insoluble cal- 
cium salts. It seems certain, moreover, that the intercellular substance has either a physical 
or a chemical affinity for the precipitate; so, as it forms, it settles into the gel structure. 
This almost completely destroys the gel’s ability to serve as a means for diffusion. As a 
consequence, When the intercellular substance of cartilage becomes calcified, the cells con- 
tained in the intercellular substance are deprived of their means of nutrition and of ridding 


themselves of waste products; so they die (Fig. 2, lower stratum). 
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‘annot later be abstracted without the organic material dissolving away as well. Sylvén 
has made studies on this matter.!°''? 

The problem of bringing about the calcification of the organic intercellular substance 
of a connective tissue without depriving the cells distributed throughout its intercellular 
substance of nourishment was solved by the evolution of bone. Bone, although very similar 
to hyaline cartilage, differs from it in one very important respect which will now be de- 
scribed. 

The cells which give rise to the intercellular substance of bone, osteoblasts, differ from 
the chondroblasts which give rise to the intercellular substance of cartilage chiefly because 
they possess many long cytoplasmic processes which extend out from their cell bodies just 
as the legs of a spider extend out from its body (Fig. 3,4). Hence, when osteoblasts lay 
down the organic intercellular substance of bone, they do so not only around their cell 
bodies, which therefore come to occupy lacunae, but also around their processes (Fig. 3,4). 
After the intercellular substance “sets” (Fig. 3,B), the cell processes can be withdrawn 
toward the cell bodies. This procedure leaves a great number of tiny little canaliculi 
(Fig. 3,B) in the intercellular substance; these radiate out from each lacuna. Since the 
cellular processes of adjacent cells formerly joined one another, the canaliculi from one 
lacuna communicate with those of others and, as we shall see, they extend to surfaces 
where tissue fluid is present and where it gains entrance to the canaliculi to fill them, and 
all the space in the lacunae not taken up with the cell bodies of the bone cells, with tissue 
fluid. Because of the canaliculi and their content of tissue fluid, the calcification of the 
organic intercellular substance does not shut the cells of bone off from their nutrition 
(Fig. 3,C). 

Since the canaliculi are of a very fine caliber, it is difficult to believe that there is any 
substantial degree of circulation of tissue fluid in them. More probably nutriment reaches 
bone cells by means of diffusion along the canaliculi filled with tissue fluid. Bone, then, 
offers an example of the second basic mechanism for nutrition beyond the capillaries 
which we discussed, diffusion through tissue fluid. But the amount of tissue fluid available 
for diffusion is so limited, because of the very fine caliber of canaliculi, that the mechanism 
in bone is not very efficient, and hence it cannot operate over any but very short distances. 
Actually, both in compact and cancellous bone, the great majority of bone cells are not 
more than one-tenth of a millimeter away from a capillary and only an occasional one 
exists one-quarter of a millimeter away from a capillary. This fact is reflected in the micro- 
scopic structure of both cancellous and compact bone as follows: 


Relation of Blood Supply to the Fine Structure of Bone 


1. Cancellous bone: The trabeculae of cancellous bone are bathed in tissue fluid which 
is derived from the capillaries of the marrow spaces between the trabeculae. Within each 
trabecula, canaliculi extend out from each lacuna and anastomose with canaliculi from all 
adjacent lacunae (Fig. 5). Canaliculi from the more superficial lacunae, moreover, extend 
to the exterior of the trabecula and so permit tissue fluid to enter the anastomosing canalic- 
ular system of the trabecula. Consequently, food substances, to reach the bone cells in 
the middle of a trabecula that is one-fifth of a millimeter in thickness, must diffuse along 
the canalicular system for one-tenth of a millimeter. From measurements taken on can- 
cellous bone obtained from several different areas, it would appear that, if trabeculae are 
more than one-fifth of a millimeter in thickness, they generally have blood vessels disposed 
in canals near their middles to provide the more deeply disposed bone cells with nourish- 
ment. 

2. Compact bone: The bone cells of compact bone are no farther away from capillaries 
than are those of cancellous bone. Compact bone is made up of Haversian systems; each 
of these consists of several concentric layers of bone, each with its quota of bone cells, ar- 
ranged around a central canal which contains a capillary. The size of a Haversian system, 
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like the thickness of a trabecula of cancellous bone, is limited by the necessity of having 
all of the bone cells which it contains no farther than about one-tenth of a millimeter from 
a capillary. Hence, Haversian systems (as measured in the radius of a dog) are generally 


no more than one-fifth of a millimeter in diameter; so that the canalicular mechanism that 


extends out from their central canals does not have to operate over a distance greater 
than about one-tenth of a millimeter to supply the bone cells in the outermost layers of the 
svstem 

Since Haversian systems tend to run longitudinally, the blood vessels in their central 
canals also run longitudinally; and, since the systems are of such a limited width, the 
longitudinally disposed blood vessels in Haversian canals are relatively close together, 
generally not more than one-fifth of a millimeter apart, and often closer. Consequently the 
capillary bed of compact bone is of an extraordinary magnitude. 


From the foregoing it is apparent that, although the canalicular mechanism solved 
the problem of keeping the cells of a calcified connective tissue alive so that the tissue 
could have some permanence, it is at best an inefficient mechanism for nutrition beyond the 
capillaries and hence its effective operation requires that bone be constructed in such a 


fashion that no bone cell is ever more than a fraction of a millimeter from a capillary. 
This basic feature of bone, as we shall see, is one of the two important reasons that the 
growth, repair, and grafting of bone are relatively complicated. The other basic feature 
about bone, which complicates its growth, repair, and grafting still further, is the fact that 
its organic intercellular substance, because of the secretion of phosphatase by the osteo- 


blasts which give rise to the organic intercellular substance, calcifies almost immediately 
after its formation. This feature of bone also prevents it from growing in as uncomplicated 
a Way as uncaleified tissues. 


GROWTH 
The Interstitial Growth of Unealeified Tissues 


If two pins could be inserted into the skin of a growing child as in the upper part of 
Figure 4 and left in place, they would, as the child grew, become separated as is shown in 
the lower part of Figure 4. This is because uncalcified tissues increase in size by interstitial 
growth; the tissue literally expands from within, with cells here and there dividing and 
forming new intercellular substance, so that the tissue increases in bulk in much the same 


fashion as does bread dough when it “rises”’. Interstitial growth is only possible in a con- 
nective tissue if the intercellular substance is sufficiently malleable to permit its being 
steadily expanded from within. The dermis of skin is sufficiently plastic to permit this 
type of growth, and so is hyaline cartilage; indeed, if hyaline cartilage could not grow inter- 
stitially, most bones could not increase in length, as we shall see later. 


The A ppositional Growth of ( ‘alerfied Tissues 


Bone, since its organic intercellular substance becomes calcified almost as soon as it 
forms, is not sufficiently plastic to expand by means of interstitial growth. Indeed, bone 
could no more be expected to expand from within than a piece of limestone. Hence pins 
placed in a continuous piece of bone never become any farther apart (Fig. 5). A piece of 


limestone can, however, if it is placed in a caleifving stream, become larger by means of 
further lime being deposited on its surfaces. Similarly, bone can only increase in size by 
means of new bone being deposited on one or more of its surfaces by osteoblasts. This is 
known as appositional growth and this ts the only way that bone can grow. 

The covering and lining cells of bone: Since all growth of bone is a surface phenomenon, 
there must be cells present on bone surfaces which can form bone. Indeed, all outer surfaces 
presented by any normal bony structure are always covered, and all inner ones are lined 
with a continuous laver of special cells (Fig. 5,4). These are of two sorts: (1) the less 
differentiated and more elongated osteogenic cells which, as is readily demonstrated in the 
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Fig. 4: Diagram showing the interstitial growth of 
skin 
Fig. 5: Diagrams showing that bone cannot grow 
by the interstitial mechanism, but only by apposi- 
tional growth which requires new layers of bone 
being deposited on surfaces, Fic. 5 
A: This shows that a trabecula of bone is covered 


on all surfaces with a laver of osteogenic cells (or osteoblasts). 
B: This shows that the surface cells can proliferate so as to increase their numbers. 
C: This shows that the innermost laver of surface cells can form a new layer of bone by secreting 
organic intercellular substance about them, and that the surface still remains covered by a continuous 
: laver of osteogenic cells except at a site of resorption, where an osteoclast is present. This is shown at the 
a lower left corner. At the right end, the diagram illustrates how new bone can be laid down on surfaces, 
flee extending the length of a trabecula to surround a capillary, so that the cells of the newly formed bone 
oe will have a source of nutrition. 


repair of fractures *, have the capacity to become either chondroblasts or osteoblasts, and 
(2) somewhat more differentiated and plumper osteoblasts, which are the immediate pre- 


cursors of bone cells. 
How layers of bone are formed on surfaces: Both osteogenic cells and osteoblasts can 


divide by mitosis, and so increase their numbers. Osteogenic cells, moreover, can readily 
differentiate into osteoblasts. Hence, by the division of osteoblasts or the division and dif- 
ferentiation of osteogenic cells or both, the number of surface cells can be increased, so 
that they form two layers instead of one (Fig. 5,B). Then the osteoblasts of the deeper 
layer can lay down intercellular substance around their cell bodies and processes to become 


bone cells and by this means a new layer of bone is added to the surface which is still cov- 


ered with a continuous layer of osteogenic cells or osteoblasts or both (Fig. 5,C). 
Having described the mechanism whereby bone grows by lavers of new bone being 
deposited on a surface, we can now suggest that the mechanism cannot operate so simply 


as may be thought for a reason we have already discussed—the fact that no bone cell can 
exist if it is more than a fraction of a millimeter away from a capillary. Consequently, if 


many new layers of bone as such were added to any surface, say of a trabecula of cancellous 
bone, they would soon remove the cells of the original trabecula and even those in the 
deeper layers of new bone, so far away from the surface that they would be too far away 


from a capillary to survive. Accordingly, the growth of bone is not only a matter of layers 


of new bone being added to a surface, but a matter of new layers being added in such a 


way that no bone cell in any of the layers that are deposited is more than a fraction of a 
millimeter away from a capillary (Fig. 5, C, right). The way in which this is accomplished 


in the growth of a long bone will be described later. 
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1: Photomicrograph (X 1250) of an osteoclast in a Howship’s lacuna. The surface of the osteoclast 
facing the bone exhibits a striated border. 


B: Photomicrograph (X 1250) of an osteoclast which has shrunken away from the bone. The striated 
border is present on the bone surface instead of on the osteoclast. 
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(Continued from page 708) 
Fig. 6, C: Oil-immersion photomicrograph, taken with the phase microscope, of an osteoclast. This 
shows that the striations of its striated border continue into the intercellular substance of the bone as 
collagenic fibers and fibrils. 
D: Photomicrograph ( X 1250) of striated borders of resorbing bone surfaces in sites where osteo- 
clasts are not present. 


Bone Re sorption 


The growth of a bone, in contrast to the growth of bone as a tissue, requires that bone 
resorption as well as appositional growth occur. The reason for this is that bony structures 
are not malleable and hence the only way that the shape and size of any bony structure can be 
changed is by bone being added to, and taken away from, its various surfaces (Fig. 5,C). 
Before discussing the growth of a bone we must therefore consider the mechanism of bone 
resorption. 


Since the time of Kolliker it has been generally believed that bone is built by specific 


osteoblasts, and destroyed by specific osteoclasts. Certainly these large multinucleated cells 
are commonly seen along bony surfaces where resorption is occurring, often in little lacunae 
which they seem to have eroded (Fig. 6,4). But an individual who is caught at some site 
where a crime has previously been committed is not necessarily the criminal; the individual 
who is caught may have been attracted to the site by, say, the sound of a pistol shot. And 
so it can be argued that osteoclasts, because they are seen at sites of resorption, are not 
necessarily the cause of the resorption; they might just as well be the result of the resorp- 
tion,—syncytial masses which form at sites where bone is melting away. 


The cytoplasmic borders which osteoclasts present to bone often appear striated 


(Figs. 5,C and 6,4); “as though covered with fine short cilia’? to use Mallory’s description. 


Mallory, some years ago, stated that these striated borders suggest that the erosive action 
of the osteoclast may be mechanical in nature to some extent. Some recent preparations 
obtained from muscle into which both thrice-frozen-and-thawed and untreated cancellous 
bone chips had been transplanted for four weeks, in an experiment conducted by Stuart 
Gordon and the author, proved to be very favorable for the study of the striated borders 
of osteoclasts and informative about their nature. Sections of both thrice-frozen and un- 
treated cancellous bone left in muscle for four weeks showed a good deal of resorption and 
a good many osteoclasts. Some of the osteoclasts revealed striated borders (Fig. 6,4). 
Others revealed none, but striated borders were present on the bone surface from which 
the osteoclasts had shrunken (Fig. 6,8). Still other osteoclasts were found in which the 
striated border was continuous between the osteoclast and the bone (Fig. 6,C) and in some 
of these it was possible, particularly with the phase microscope, to show that the cilia-like 
structures formerly believed to be parts of the osteoclast, were continuous with, and indeed 
were the free ends of, the collagenic fibers and fibrils of the organic intercellular substance 


of bone (Fig. 6,C). It is significant that these so-called striated borders of osteoclasts are 
in our experience only to be seen on bone surfaces where the collagenic fibers of the bone 
are disposed roughly at right angles to its surface. 

A further search of this same material revealed striated borders on bone surfaces at 
which the fibers approached the surface, roughly at right angles, even if no osteoclasts were 
present (Fig. 6,)). It appears, then, that the so-called striated borders of osteoclasts are 
nothing more than the fringed surfaces of bone at sites where bone is dissolving away and 
that this appearance can be seen on bone surfaces where resorption is occurring, whether 
osteoclasts are present or not. These findings suggest that the mineral deposit of bone is 
contained chiefly in the mucopolysaccharide cement substance which lies bet ween the col- 
lagenic fibrils and fibers of the intercellular substance and that, when bone dissolves away 
at surfaces, the mineral-containing cement and the collagenic fibrils do not dissolve to- 
gether; instead, the mineralized cement substance always seems to dissolve away a little 
ahead of the collagenic fibrils which, therefore, are freed to project for a short distance, like 
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cilia, from the surface of the bone. They in turn, however, appear to melt away at their 
free ends at about the same rate as the mineralized cement dissolves, so that the fringed 
cilia-like edge of the bone never becomes very thick (Fig. 6,2). 

The foregoing observations provide grounds for doubting if osteoclasts are so essential 


for, and potent in, bone resorption as has been generally believed. And indeed, there are 
other reasons for questioning if there is a need for any specific cellular mechanism to bring 
about the resorption of bone. It might be suggested that the problem of bone resorption 
is probably better regarded as the negative aspect of the positive problem which relates to 


maintenance of the mineral content of bone at surfaces where bone salt comes into contact 
with tissue fluid. The problem of preventing the salt of bone from dissolving into tissue 
fluid at surfaces is presumably solved by all bone surfaces, except where resorption is 
occurring, being covered (or lined) with a continuous layer of osteogenic cells and osteo- 
blasts. The covering and lining cells of bone can make phosphatase and this suggests that 
they more or less continuously do so and so maintain an environment at the bene surface 


which favors deposition rather than the solution of bone salts. If bone surfaces are left 
naked to the tissue fluid, or if cells other than osteogenic cells and osteoblasts directly 
abut on a bone surface, resorption tends to occur. Since osteoclasts do not protect bone 


surfaces, it is only natural that resorption should oceur from bone surfaces which they 


cover. This suggests that their role is negative rather than positive and permits us to 
understand why resorption also occurs from raked surfaces or when other types of cells, 


such as tumor cells, abut directly on bone. 


THE GROWTH OF A LONG BONE 


As is well known, the growth of a long bone depends upon the interstitial growth of 
cartilage. In bones without epiphyseal plates, with a few exceptions, it is the interstitial 
growth of the articular cartilages that accounts for all the bone’s increase in length. In bones 
with epiphyseal plates, however, interstitial growth in the articular cartilages accounts 
only for the growth of the epiphyses (Fig. 7), and interstitial growth in the plates accounts 
for the remainder of the growth in length of the bone (Fig. 7). It is important to realize 
that the replacement of cartilage by bone either on the inner aspect of a growing articular 
cartilage or on the diaphyseal side of an epiphyseal plate represents the deposition of new 
bone on a surface—a surface that is always changing and advancing as long as the cartilage 
continues to calcify and disintegrate (Figs. 7 and 8). Part of the surface is calcified cartilage, 
but another part is the outer limit of the bone which already extends into cartilage (Figs. 
7 and &). Hence, such new bone as forms in calcified cartilage generally adds to the extent, 
as well as to the density, of the bone which already is present in the cartilage. Thus the 
replacement of cartilage is brought about by the appositional growth of bone. 

The new bone which is formed on the diaphyseal side of an epiphyseal plate is de- 
posited in thin lavers along the sides of the remnants of the cartilaginous partitions which 
were formerly disposed between the longitudinally disposed rows of cartilage cells in the 
plate (Figs. 7 and 8). This new bone makes a firm union with the cartilaginous remnants 
which, of course, are still continuous with the cartilage of the plate; as a consequence the 
diaphysis is firmly cemented to the epiphyseal plate over a considerable surface. The new 
bone is cancellous and appears in longitudinal sections as consisting of thin trabeculae 
which have cartilage cores (Figs. 7 and &). This region is known as a metaphysis and, 


except at its periphery, the bone here never becomes compact. Furthermore, the meta- 


physis itself does not become thicker, because the trabeculae, while they continuously 


extend into the cartilage of the plate, melt away at their free ends just as continuously 


(Fig. 7) 
In the periphery of the metaphysis, the bone does not remain entirely cancellous be- 


cause the osteoblasts here tend to lay down more than one layer of new bone on the 
cartilaginous remnants that persist (Fig. 7). This makes the trabeculae at the periphery 
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Diagram showing surfaces on which bone is deposited and resorbed to account for the remodeling that 
takes place at the ends of growing long bones that have flared extremities. 


of the metaphysis thicker than they are in the more central part of the metaphysis and it 
likewise makes the spaces between the peripheral trabeculae narrower (Fig. 7). 

It is easy to get the impression from longitudinal sections of growing bone that the 
trabeculae of the metaphysis are like stalactites, hanging down from the diaphyseal side 
of the plate. If, however, cross sections are cut of the metaphyses of larger mammals, close 
to the plate, it will be found that only the free ends of these are stalactite-like, and that 
closer to the plate the structures which in longitudinal sections appear as stalactite-like 
trabeculae are not individual entities but parts of a continuous honey-comb structure *. 
Therefore, close to the plate, the intertrabecular spaces seen in longitudinal sections are 
the lumina of cartilag: 


us tunnels which are lined first with a laver of bone and inside 
VoL 
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Diagrams of two longitudinal sections cut through the same epiphyseal plate and part of the diaphysis 
of growing long bone. The diagram on the right illustrates the changes that occur in what is represented 
in the left, over a short space of time. Cartilage is gray, calcified cartilage is stippled, and bone is black. 
The sites labelled A and B are fixed points and remain at the same level in both diagrams. Note, however, 
that ‘bone of epiphysis’? has moved upward in the diagram on the right, and that the level of calcified 
cartilage and bone is also higher in the diagram on the right. 


this, with osteogenic cells and osteoblasts (the latter, of course, are the cells which cover 
the trabeculae of a longitudinal section). The tunnels each contain central blood vessels 
which appear in longitudinal seetions as capillary loops that extend toward the cartilage 


between the trabeculae. 


The Remodeling That Occurs During the Growth of a Long Bone 


The diaphyses of many long bones flare outwardly as they approach their epiphyses, 
so that the bones are of a much greater diameter in their metaphyseal region than in their 
mid-seetions (Fig. 7). The changes which occur in the expanded ends of diaphyses as a 
bone grows in length will now be described. (Lacroix has paid a great deal of attention to 
this matter and Leblond, Wilkinson, Bélanger, and Robichon have recently made splendid 
radio-autographic studies of this area in growing bones.) 

First, as the study of Figure 7 will show, the site along the longitudinal axis of the 
bone occupied by a flared extremity will, as the bone continues to elongate, come later to 
be occupied by a tubular and considerably narrower portion of the shaft. This means that 
what is the flared portion of a shaft at one time must become a narrower tubular portion of 
the shaft at a later time. This requires that bone be resorbed from the exterior of the flared 
portion and built up on its interior (Fig. 7). Since cartilaginous remnants can be seen in at 
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How haversian systems can be added to older shafts. 


Osteoclasts Longitudinal groove 
Osteogenic cells 


Groove becomes deepened. Periosteum with periosteal 
| vessel descends into aroave. 


Periosteum forms bone to Tunnel is filled in to become 
make aroove a tunnel. haversian system. 


Diagrams of cross sections of the shaft of a bone showing how new Haversian systems are laid down 
under the periosteum to replace outer circumferential lamellae. (Reproduced by courtesy of J. B. Lippin- 
cott Company from Histology by A. W. Ham, Fig. 136, Philadelphia, 1950.) 


least the outer layers of the tubular bone which forms as a consequence of the flared por- 
tion being remodeled (Fig. 7), it is apparent that a good deal of the new bone which forms 
on the inner aspect of the cortex of the flared extremity in the remodeling process (Fig. 7) 
is derived from the filling in of cartilage tunnels which were once in the periphery of the 
epiphyseal plate, on its diaphyseal aspect. 

Secondly, because of their manner of origin, these filled-in tunnels, which are at least 
the counterparts of Haversian systems, are parallel to the rows of cells in the epiphyseal 
plate and hence to the long axis of the bone as a whole, and since the line of the exterior 
of the metaphysis is not parallel either to them or to the bones as a whole, but flares out- 
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How haversian systems are added to ane of young shaft. 
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Fig. 10 


Three-dimensional diagrams to show how the longitudinally disposed grooves on the exterior of a 
growing shaft become roofed over to form tunnels and how these become filled in to form Haversian 
systems which thereupon are added to the exterior of the shaft. These diagrams also show how the blood 
supply of the shaft of a long bone comes to be derived, when it is fully grown, almost entirely from the 
periosteum by means of vessels having been buried in its substance. (Reproduced by courtesy of J. B. 


Lippincott Company from Histology, by A.W. Ham, Fig. 135, Philadelphia 1950.) 


wardly in this region, the canals of these systems pass through the forming cortex of the 
fairly wide, and rela- 


metaphysis obliquely (Fig. 7). Because these canals are straight, 
und the 


there is a much freer communication between the medullary cavity 


tively short, 
This is probably of 


periosteum in this region than there is in any other part of the shaft. 
significance with regard to the way that untreated juvenile osteomyelitis may spread from 
the metaphyseal region outwardly to the subperiosteal zone 
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Thirdly, the tubular shaft increases in diameter during the growth period and at the 
same time resorption occurs on its inner surface (Fig. 7), so that its wall does not become 
unduly thick. The way in which shafts increase in width will now be described. 


Growth in Width of Tubular Shafts of Long Bones 


Since the exterior of the shaft of a long bone is intimately covered with the osteogenic 
layer of the periosteum, there is no problem about layers of new bone being deposited 
under the periosteum to make the diameter of the shaft greater. But the simple and con- 
tinued deposition of layer after layer of new bone would soon remove the cells of the deeper 
layers so far from the capillaries of the periosteum that they would die. There must be, 
therefore, some provision for adding bone in the form of Haversian systems—nature’'s 
solution to the problem of nourishing cells in compact bone—to the outside of the shaft of 
a bone. Since Haversian systems must be built by the filling in of tunnels, this requires that 
there first be longitudinal tunnels in the outermost parts of the cortex which subsequently 
can be filled in. There are two ways by which such tunnels originate: 

First, and this method is common in the later stages of growth in width, smooth 
layers of new bone (outer circumferential lamellae) are consecutively added to the circum- 
ference of a shaft. When the cells of the deepest layers become so far removed from capil- 
laries that their lives are threatened, grooves of resorption appear on the surface (Fig. 9). 
These become deeper and sink through the new layers of bone to reach the deeper layers 
where nutrition is poor (Fig. 9). Osteogenic cells and blood vessels of the periosteum invade 
the grooves, and the osteogenic cells eventually roof the grooves over to convert them into 
tunnels (Fig. 9). These then become Haversian systems (Fig. 9). 

Secondly, in the growing bones of the very young, no continuous smooth circumfer- 
ential lamellae are laid down under the periosteum to begin with, but instead, subperiosteal 
growth results in longitudinally disposed ridges and grooves (Fig. 10). The osteogenic 
cells covering the ridges bridge them over to make them into tunnels (Fig. 10), and 
these then become Haversian systems. 

As shafts grow in width by having Haversian systems added to their periphery 
by either of these methods, the older systems become buried more and more deeply as 
the newer ones form at the surface. And since resorption continues on the inner aspect 
of the shaft, so that the marrow cavity becomes increasingly wider, the first subperiosteally 
formed Haversian systems come to be closer and closer to the medullary cavity with their 
blood vessels, which were originally derived from the periosteum, eventually anastomosing 


with some of those of the marrow. 
It is apparent from the foregoing that, as growth continues, the blood vessels of the 
shaft of a bone come to be composed almost, if not entirely, of vessels which were once 


periosteal vessels. 


REPAIR 


A knife that cuts skin, or a saw that cuts bone, destroys, by direct and violent 
trauma, the tissue with which it comes into contact. But this is not all the tissue that 
may be destroyed by such an operation. The knife and the saw both cut through blood 
vessels and this raises the possibility of additional tissue being lost as a result of its being 


deprived of its source of nutrition. 
The amount of tissue that dies in any given part of the body, as a result of a few 


blood vessels being severed, depends, of course, on the number of blood vessels supplying 


that part and also on how extensively they anastomose with one another. But the amount 


of tissue that dies depends also on a second factor, — the efficiency of the mechanism for 
nutrition beyond the capillaries which operates in that particular tissue. With regard 
to both these factors there is, as we shall see, a great difference between an uncaleified 


tissue such as skin and a calcified tissue such as bone. 
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Repair in Dermis 


As has already been described, probably all three mechanisms designed to provide 


nutrition beyond the capillaries the circulation of tissue fluid, diffusion through tissue 
fluid, and diffusion through gels operate to various extents in dermis. Accordingly the 
cessation of blood flow in the more adjacent capillaries to any given cell in dermis does not 
necessarily destroy its means of nutrition; the mechanism for nutrition beyond the capil- 
laries is so efficient that such cells can be nourished from distant capillaries which are still 
in operation. Accordingly very little tissue dies as a result of such interruption of blood 


flow as is occasioned by a simple cut in the skin and consequently, if a skin wound is 
kept clean, and its edges are approximated, very little new tissue is required to restore 
the part to normal. Since almost no tissue, except that directly in the way of the knife, 
is lost, repair can begin from cells almost directly adjacent to the line of injury. Hence, 
on both sides of the cut the fibroblasts of the dermis proliferate and produce new inter- 
cellular substance. By this means the continuity of dermis is soon restored. Likewise 
the cells of the epidermis close to the cut divide, and the proliferating cells soon glide 
over the line of the cut to restore the epithelial surface. 


Repair in Bone 


As has already been described in this section, the amount of tissue lost when a few 
blood vessels are cut or torn in any tissue depends upon the number of vessels in the 


Fic. 11-B 


Photomicrographs (XX S00) of blood vessels in Haversian canals as they appear in cross sections of the 
radius of a dog. The canal in the center of Fig. 11-A contains a single vessel which is a large capillary. 
The canal in the center of Fig. 11-B contains two vessels, a very small arteriole, and a very small venule. 
The stippled appearance of the bone intercellular substance is due to the presence of canaliculi that are 
cut in cross section and obliquely. A few bone cells in lacunae may be seen. 
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tissue and the extent to which they anastomose, as well as upon the efficiency of the 
mechanism for nutrition beyond the capillaries which operates in that particular tissue. 
We shall see that, although compact bone is well supplied with capillaries, the anastomoses 
between these are such, and the mechanism for nutrition beyond them is such, that the 
interference with the blood vessels of compact bone caused by a clean break through it 
results in the death of a considerable amount of tissue. 

The vessels in Haversian canals, like the systems themselves, run more or less longi- 
tudinally in the shaft of a bone. Hence, when a clean break occurs across a shaft, all the 
Haversian vessels of the part are interrupted. Most of these vessels are of the order of 
large capillaries (Fig. 11-A). The majority of canals in the compact bone of adults contain 
only one vessel, but some of the canals have two or more vessels which may then be ar- 
terioles and venules (Fig. 11-B). 

After Haversian vessels are ruptured at the site of a break, they bleed and then 
become sealed off. Circulation in them ceases thereafter between the break and at least 
the nearest functioning vessels with which they anastomose; in the instance of canals 
with but a single vessel, this would, of course, have to be a vessel in another system 
or the periosteum. 

In order to describe the anastomoses that exist between the vessels of Haversian 
systems it is necessary again to mention that practically all of the Haversian vessels of a 
shaft of compact bone were once periosteal vessels and that, as the bone grew in width, 
they became buried more and more deeply in its cortex. As ey become buried, they re- 
main connected to more superficial periosteal vessels by gs that run in Volkmann's 
canals; these pass from Haversian canals to the surface at .ight angles or obliquely. As 
Haversian systems become more and more deeply buried, the original periosteal vessels 
to which they are connected may, in turn, become buried in the bone to become the vessels 
of more superficial Haversian systems. When this occurs, the Volkmann’s canals which 
once connected superficial systems to the periosteum now merely connect the vessels of 
deeper systems to those of more superficial systems. The vessels in the deepest Haversian 
canals also become connected through Volkmann's canals to vessels in the medullary 
cavity of the bone. Accordingly the vessels in Volkmann’s canals provide the means by 
which Haversian vessels can anastomose with each other and with the vessels in the 
periosteum and in the medullary cavity. All other factors being equal, whether much or 
little bone dies adjacent to a fracture line depends upon whether Volkmann's canals con- 
taining anastomotic vessels are sparse or numerous. Unfortunately there is little direct 
information about how numerous they are. However, since bone commonly dies for a 
few to several millimeters or more away from a fracture line (Figs. 12-A and 12-B), it 
could be estimated that there are not enough of them to provide a very rich supply of 
anastomoses between the vessels of adjacent Haversian systems. 

Next, as has already been explained, the canalicular mechanism for nutrition beyond 
the capillaries in bone is very inefficient. No bone cell can be nourished through canaliculi 
if it is more than a fraction of a millimeter away from a functioning capillary. Hence, 
when the circulation is interrupted in the Haversian canals near the site of a break, the 
bone cells in the parts of these Haversian systems, where the vessel has ceased to function, 
all die. Unlike the cells in dermis, the bone cells in this area cannot be nourished by more 
distant and still functioning capillaries. 

For all the reasons described above — the facts that (1) Haversian vessels are generally 
single; (2) adjacent Haversian vessels communicate with each other only infrequently; 
and (3) the mechanism for nutrition beyond the capillaries in bone is so very inefficient 
a considerable amount of bone always dies on either side of a clean break in the shaft of 
a bone, because its cells are deprived of their nutrition. Consequently the healing of a 
fractured bone is more complicated than the healing of a cut through the skin, wherein 
almost no tissue to either side of the cut dies. 
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The healing of a fractured bone, moreover, is complicated further for another reason. 
It will be recalled that, in the healing of skin, the fibroblasts along the edge of the cut ean 
proliferate and grow the very short distance across the line of injury to quickly restore 
the continuity of the dermis. The cells of bone near the edge of the fracture line are, of 
course, all dead, and hence cannot perform a similar function. Even if they were not 
dead, they could not participate in the repair process for another reason — the fact that 
they are entombed in lacunae from which they cannot escape. It is obvious, therefore, 
that there are two problems associated with the healing of bone which are not encountered 
in the healing of dermis; first, there is a considerable amount of dead tissue on each side 
of the line of injury; and, second, the cells in bone, unlike the connective-tissue cells in 
dermis, cannot participate in the repair process. Such new tissue as is formed to repair 
bone must, therefore, come from some other source than the cells that live in bone. 

The cells that usually repair bone, in my opinion, are the osteogenic cells and osteo- 
blasts that normally cover and line bone surfaces. These cells belong to the bone and 
cartilage family of cells’. They comprise the deep layer of the periosteum and the endosteum 
that lines Haversian canals and the marrow cavity and covers such trabeculae of cancellous 
bone as lie in the marrow cavity. In addition to the covering and lining cells of bone, the 
undifferentiated (primitive) reticular cells of marrow can also become osteogenic and 
contribute toward bone repair. 

The cells of the deep layer of the periosteum and the cells of the endosteum, like th« 
cells of bone, also die for some distance from the line of fracture (Fig. 12-A, upper half). 
However, at the juncture of the dead and living bone — a few millimeters or more away 
from the site of the fracture — they soon proliferate so that they form two more or less 
complete rings, one of which surrounds the shaft at this site while the other lines it. At 
the same time some of the undifferentiated cells of the marrow, a little distance away from 
the line of fracture, become osteogenic, and soon little islands of new bone appear in the 
living marrow which abuts on the débris that results from the death of the marrow at 
and near the line of fracture, and the blood that pours into it. While little islands of bone 
are forming in the marrow, the proliferating endosteal cells extend out toward them, 
forming delicate new bone trabeculae, which soon connect the shaft with the trabeculae 
that have formed in the marrow (Fig. 12-A, lower half). 

Meanwhile, proliferation continues in the deep layer of the periosteum which soon 
becomes sufficiently thickened to form a substantial ring around each fragment near the 
line of fracture. These rings of osteogenic cells continue to enlarge and, as a result, their 
adjacent borders gradually approach one another (Fig. 12-B, upper half) and fuse. While 
growth is occurring in most of the substance of the periosteal rings, differentiation begins 
in the parts that are farthest from the line of fracture and closest to the bone and where 
there are periosteal capillaries and, as a result, subperiosteal trabeculae of bone are formed 
at this site (Fig. 12-B, lower half). Closer to the line of fracture, and farther away from 
the shaft of the bone, where there are no capillaries, the cells in the osteogenic rings dif- 
ferentiate into cartilage (Fig. 12-B). The cartilage cells that are formed continue to pro- 
liferate and this helps to expand the rings further. Eventually the cartilage matures, 
becomes calcified, and is replaced by new bone, which grows into it from the site along 
the shafts where the first trabeculae of bone appeared. 

The trabeculae which extend toward the fracture line from each fragment not only 
meet and fuse with each other, but also become firmly cemented to the dead bone at the 
end of each fragment. They do not, however, cover the dead bone completely and between 
the areas at which they are joined to the dead bone, resorption occurs. When the areas 
of resorption extend deeply into the dead bone, it comes to resemble cancellous rather 
than compact bone. At this time there is, therefore, a cancellous network consisting of 
both living and dead bone joining the two fragments. Gradually, as new bone is deposited 
here and there, and as the dead bone is resorbed here and there, the cancellous net work 
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Photomicrograph (XX 20) of a cleared thick section cut through the site of an autogenous full-thick- 
ness skin graft in a pig which had been in position for five days before the blood vessels were injected. 
Note that the lower part of one large vessel in the graft (slightly to left of middle) is open to the circula- 
tion, being connected to the graft bed by small vessels below it. 


comes to be composed almost entirely of living bone. The next tendency which operates 
in the remodeling of the callus is that the spaces in that part of this cancellous network 
which is in line with the cortex of the two fragments become filled in with successive layers 
of new bone so that the cancellous network becomes compact bone and, as this occurs, 
the more peripheral and internal trabeculae of the callus are gradually resorbed. 

To sum up: The healing of a fracture is much more complicated than the healing of 
a skin eut, because the interruption of blood vessels that occurs when a bone is broken 
leads to the death of a considerable amount of the bone as well as of the covering and lining 
cells of bone on both sides of the fracture. Accordingly for repair to be effected even pro- 


visionally, the covering and lining cells must grow for a considerable distance from where 
they are still alive to reach the break and their fellows from the other fragment. This 
may be hazardous, because those from each side of the break may, for one reason or an- 


other, fail to keep their rendezvous with those from the other. 

Furthermore, for proper repair to be effected, the dead bone of the shaft, on both sides 
of the fracture line, must be resorbed and replaced with new bone and, since both these 
procedures are relatively slowly performed suyface operations, a considerable time must 
elapse before this work can be completed, and continuity by means of compact bone can 


be re-established 
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“ar preparation ( X 20) of autogenous free full-thickness graft in position for seven days. Note 
t vany large vessels of the graft are open to the circulation. The upper limit of the graft bed is in 
approximately the middle of the picture. (Reproduced by courtesy of J. B. Lippincott Company from 
Histology, by A. W. Ham, Fig. 246. Philadelphia, 1950.) 


THE BEHAVIOR OF TRANSPLANTED TISSUES 
Transplants of Skin 

It is generally agreed that most of the substance of a free autogenous split-thickness 
or full-thickness skin graft can survive transplantation and eventually becomes vascular- 
ized to form a constituent part of the tissue to which it is transplanted. 

It is obvious that for the cells of a free full-thickness skin graft to survive until the 
graft becomes vascularized requires that there be a very efficient mechanism for nutrition 
beyond the capillaries operating in the graft, otherwise not enough nourishment could be 
transmitted all the way through the graft from the capillaries of the graft bed to keep the 
cells of the graft alive until it becomes vascularized. As has already been noted, probably 
all three mechanisms for providing nourishment beyond the capillaries operate in dermis. 
It is unlikely, however, that there would be any substantial degree of circulation of tissue 
fluid in a full-thickness graft for the first few days that it is in place; nevertheless, it ap- 
pears that diffusion through the tissue fluid and gelled intercellular substances of the graft 
are sufficient to provide its cells with nourishment from the capillaries of the graft bed. 

For the first few days that it is in place a skin graft is nourished entirely by mecha- 
nisms beyond the capillaries, for there are no functioning capillaries in the graft. But 
after a few days the graft, becomes vascularized, and thereafter the mechanism for nutri- 
tion beyond the capillaries does not have to operate over such great distances. The way 
in which skin grafts become vascularized will now be discussed briefly. 

A few years ago Dr. George Cloutier and the author performed some skin-grafting 


experiments on pigs, whose skins, unlike those of most laboratory animals, have a blood 
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Fig. 14-A 


Similar preparation (X 20) of autogenous free full-thickness skin graft in position for ten days. Note 
that large vessels of the graft are open to circulation and are connected, slightly below the middle of the 
picture, with large vessels in the graft bed by means of small vessels. (Reproduced by courtesy of J. B. 
Lippincott Company from /istology, by A. W. Ham, Fig. 246. Philadelphia, 1950.) 


supply very similar to that of the skin of man. When we began these experiments, we 
assumed that a free full-thickness graft) would become vascularized by means of new 
blood vessels growing up into it from the graft bed. To investigate this matter, however, 
we transplanted four full-thickness autografts and three full-thickness homografts to 
suitably prepared sites on the back of a pig on different days. By killing the pig on a suita- 
ble day, we had specimens of autografts that had been in place for three, five, seven, 
and ten days, and homografts for three, seven, and ten days respectively. As the pig 
was being killed with anaesthetic, its vascular system was perfused with a vasodilator 
and an anticoagulant. The aorta was then injected with a mixture of gelatin and India 
ink, after which the vessels were tied off and the whole region containing the grafts was 
fixed in formalin. Thick cleared sections were then obtained through all the various 
grafts (Pigs. 13-\ to 14-B). The injection was very successful and all the vessels open to 
the cireulation at the time of death of the pig stood out clearly as black lines. 

No injection mass was seen in the three-day autograft. In the five-day autograft, 
however, one large vessel extending into the graft was seen to contain some injection mass 
in its deeper part (Pig. 13-4). By seven days, many large vessels of the autograft were 
filled with injection mass (Fig. 13-B) and at ten days even more were filled (Fig. 14-B). 
The caliber of many of the vessels of the graft that were filled was much too great for 
these vessels to be new capillaries which had grown up into the graft from the graft bed 
and indeed, from the study of ordinary paraffin sections, stained with hematoxylin and 
eosin, it Was clear that the large vessels in the graft which were open to the circulation 
at seven days were the original vessels of the graft. These had become reconnected to 


vessels in the graft bed, through the medium of capillaries. 
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Fig. 14-B 


Similar preparation (X 20) of free full-thickness homograft in position ten days. Note that no 
vascularization of the graft has occurred, although the vascularity of the graft bed is tremendous. 


The experiment by Dr. Cloutier and the author, therefore, suggests that the mecha- 
nism for nutrition beyond the capillaries in a full-thickness skin graft is sufficient to main- 
tain the life of the cells in the walls of the original blood vessels of the graft until these 
vessels become connected again to the circulatory system, and that an important factor 


in free skin grafts becoming vascularized is the reconnection of their vessels (by means of 
new capillaries) to those in the bed of the graft. 

It is of interest that the cells of homografts ean live for several days by means of dif- 
fusion from the graft bed. Indeed, we have seen examples of mitosis in cells of homografts 
several days after they have been in place. However, our injection experiments showed 
that there was absolutely no vascularization of the homografts, either by new vessels 
growing up into them, or by their original vessels becoming reconnected (Fig. 14-B). 


Transplants of Compact Bone 


Since the canalicular mechanism for nourishing cells beyond the capillaries in bone 
is so inefficient, it could scarcely be expected that the bone cells in a substantial piece of 
compact bone, unlike the connective-tissue cells of a piece of skin, could survive trans- 
plantation until circulation was re-established. And indeed they do not and, despite early 
claims to the contrary, it is now generally agreed that almost all, if not all, of the bone 
cells of a piece of compact bone that is transplanted always die. 

The same fate need not overtake all the covering and lining cells of compact bone. 
Under favorable circumstances there can be a survival and even a subsequent growth 
of the more favorably situated osteogenic cells of the deep layer of the periosteum and of 
the endosteum that lines the narrow cavity. There is not the same opportunity, however, 
for the osteogenic cells of the Haversian canals to survive, because this would require 
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Diagrams to show the steps in the history of a block of cortex of a bone which is cut free from its blood 
supply and placed back into the defect its removal caused. The periosteal surface is above and the marrow 
surface is below in each of the four pictures. Pre-existing bone still alive is shown in medium stipple, dead 
bone is lined, and new bone Is black. 


diffusion through tissue fluid over greater distances than is practical. The most that can 
be hoped for, then, so far as the survival of the covering and lining cells of transplanted 
compact bone is concerned, is that some of the more favorably situated osteogenic cells 
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of the periosteum and of the endosteum of the marrow cavity will survive transplanta- 
tion. 

It should be realized that, when a bed is cut to receive a transplant, the bone of the 
host dies all along the edges of the saw cut just as, and for the same reasons that, it dies 
close to the line of a fracture. The upper drawing in Figure 15 illustrates this point. The 
transplant becomes united to its bed by the same process by which a fracture heals, but 
with one difference: the growth of osteogenic cells responsible for the new bone that unites 
the transplant to its host is derived, generally for all practical purposes, from the host. The 
osteogenic cells and osteoblasts that grow toward the transplant come from the usual 
sources: (1) the deep layer of the periosteum of the host, (2) the endosteum of the host, and 
(3) the undifferentiated marrow cells of the host (Fig. 15). The latter source of cells can be 
very important. 

From all these three sources osteogenic cells and osteoblasts proliferate and push out 
toward the transplant, forming new trabeculae of bone, and, in some instances, cartilage. 
After a time the bony trabeculae, increasing in length and breadth by new bone being de- 
posited upon their surfaces, reach the transplant and unite with it. It must be realized that 
new bone deposited on dead bone becomes firmly cemented to it, just as the new bone that 
is deposited on the calcified cartilage on the diaphyseal side of the epiphyseal plate becomes 
firmly cemented to the cartilage. This step in the history of a compact-bone transplant is 
illustrated in Figure 15 (second drawing), which shows that new trabeculae from the host 
have firmly united with the dead bone of the transplant. It is also obvious in this illustra- 
tion that the osteogenic cells and osteoblasts from which these new trabeculae arose came 


from some little distance behind the dead edge of the graft bed. 


After the transplant has become united to its host, it must slowly be resorbed and re- 
placed with new bone. Resorption occurs in two general sites: (1) on the outer surfaces of 
the transplant in between areas where trabeculae of new bone have become cemented 
to it, and (2) on the inner surfaces of Haversian canals (Fig. 15, lower half). 

It is to be appreciated that functioning blood vessels are just as necessary for the 
resorption of bone as they are for the deposition and maintenance of the life of bone. 
Accordingly, little resorption can occur from the inner surfaces of the Haversian canals 
of a transplant until there are functioning blood vessels in these Haversian canals. Since 
the blood vessels in the Haversian canals of a compact-bone transplant, unlike the blood 
vessels of a skin graft, do not survive transplantation, because of the difficulties of their 
being maintained by diffusion phenomena, they die and must be replaced by new ones 


which grow from the host into the Haversian canals of the transplants. This takes a con- 
siderable length of time. In some experiments performed by Dr. F. R. Wilkinson, in which 
the writer collaborated, Dr. Wilkinson transplanted blocks of compact bone to tibial 
defects in a series of dogs which were sacrificed at suitable times to provide examples of 
compact-bone grafts that had been in position for from one to eight weeks. As the dogs 
were sacrificed, their blood vessels were perfused and injected with gelatin and India 
ink by the same general procedure that Dr. Cloutier and the author had used to study the 
vascularization of skin grafts. Sections were then prepared from the sites of the trans- 
plants; and we found that it was not until a compact-bone transplant had been in place 
for four weeks that injection mass, and hence new blood vessels, appeared in the Ha- 
versian canals in the more central parts of the transplant, and even then, the injection 
mass Was not seen in all the Haversian canals. 

The advance of new blood vessels into the Haversian canals of the transplant is as- 
sociated both with the resorption of dead bone from the canals, which widens them, and 
with the deposition of new bone on the sides of the canals, which narrows them again. 
The same two processes operate simultaneously on the exterior of the transplant and also 
at the dead edges of the graft bed, and so before long the transplant and the edge of the 
bed both become a conglomerate of living and dead bone (Fig. 15, lower half). Eventually 
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nearly all, if not all, of the dead bone is resorbed and new bone is substituted for it; but 
this takes considerable time because the dead bone must always be resorbed from a free 


surface and the new bone deposited on a free surface. This, I believe, is the actual process 


at work in what has been termed the ‘‘creeping replacement”’ of a transplant. It is very 


doubtful, in my opinion, if creeping replacement entails any resorption at surfaces be- 


tween new and old bone, with the new pushing by means of interstitial growth which 


would be the only kind possible under these circumstances — into the old. 


\s the dead bone of a compact-bone transplant is irregularly eroded at different sites 


around its outer surface, and as its Haversian canals become opened up by resorptive 


processes occurring Within them, it tends to resemble cancellous bone as much as it does 


compact bone. But the deposition of new bone on all these surfaces eventually takes 


precedence over resorptive phenomena, and so it once more begins to resemble compact 


bone, thus providing another illustration of the fact that the filling in of spaces sur- 


rounded by trabeculae converts cancellous bone to compact bone. 


Transplants of Cancellous Bone 


It might be thought that the bone cells in a transplanted cancellous trabecula 


would have a much better chance of surviving transplantation than the bone cells in a 


block of compact bone. No bone cell in a small cancellous trabecula is very far away from 


a free surface, and when a trabecula is transplanted, the free surface could conceivably 


be bathed in tissue fluid. But the canalicular mechanism for diffusion is evidently so in- 


efficient that, even though a cancellous trabecula is transplanted into an area close to 
functioning capillaries, nearly all the bone cells of the trabecula die. Dr. Stuart Gordon 
and the author, in an extensive experiment !, followed the day-to-day appearance of 


autogenous cancellous fragments transplanted into both bone defects and muscle, and 


have concluded that, for all practical purposes, the cells in transplanted cancellous frag- 


f ments fail to survive transplantation and that henee the ultimate fate of the substance 


of the transplanted bone is resorption. 


Although the bone cells of cancellous fragments survive transplantation little better 
than the cells of compact bone, the possibilities with regard to the survival and growth 


of the covering and lining cells of cancellous fragments are much greater than those of 


compact bone. The first reason for this is that cancellous trabeculae are completely cov- 


ered with osteogenic cells and osteoblasts and, since the trabeculae themselves are small, 


there is a relatively high proportion of surface cells to bone cells in cancellous bone. This is 


in contrast to compact bone (and in particular to chips from adult compact bone) wherein 


the proportion of surface cells to bone cells is very low. Accordingly vast numbers of sur- 


face cells are available when cancellous trabeculae are transplanted and, since the sur- 


face cells cover all aspects of the trabeculae, they face in every direction and so are able 


to take advantage of such nutritive tissue fluid as may exist in the site to which they are 


transplanted 


It should be realized, of course, that even without any of the surface cells of cancel- 


lous fragments surviving transplantation, cancellous fragments serve a very useful pur- 


pose in bone defects. This is because they stimulate the osteogenic cells, osteoblasts, and 


undifferentiated marrow cells of the host bone to grow into their midst and lay down 


bone on many of their surfaces. By this means the dead transplanted fragments become 


incorporated into a new network of cancellous bone which connects them with the bone 
of the host. The dead fragments, however, do not persist indefinitely in such a network, 
because resorption begins immediately on those of their surfaces which are not covered 


with new bone. Consequently in such an area new bone is frequently seen to be deposited 


on one surface of a transplanted fragment while resorption occurs on another. The con- 


tinuance of both these processes sooner or later leads to the formation of a network of 


cancellous bone in the area, all of which is new. 
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It is obvious from the foregoing that cancellous fragments, even if both their bone 
cells and covering cells all die on transplantation, can serve a useful function in acting as 
objects for replacement. Acting in this capacity, they can conduct osteogenesis from all 
sides of a defect to its center. Each successive fragment acts as a fresh stimulus to the 
wave of osteogenesis that advances into the defect from its edges. Without the fragments 
the wave of osteogenesis from the edge of the defeet might very well subside before the de- 
fect were filled; hence an important function of transplanted bone, whether it be compact 
or cancellous, is to stimulate its replacement by cells from the host and, since it acts in 
this fashion, it can be used to conduct osteogenesis from one point to another. Since can- 
cellous bone is not of such a dense structure as compact bone, it can be invaded more 
easily and hence it can conduct waves of osteogenesis more rapidly than compact bone. 

In addition to performing the function described above, cancellous fragments can 
perform another function under very suitable circumstances,— that of setting up new 
centers of osteogenesis. They can do this if they are transplanted into living tissue where 
there is a sufficiently good capillary bed to provide their surface cells with adequate 
tissue fluid. In order to prove that their surface cells can survive transplantation and 
give rise to new bone, the common experiment performed is to transplant them into 
muscle, where there are no other cells of a bony origin to confuse the issue. Dr. Stuart 
Gordon and the author !4 have done this several times and have repeatedly found that, 
when a mass of cancellous chips is placed in a muscle, the surface cells of the fragments 
that are around the periphery of the mass of fragments, close to functioning capillaries in 
the muscle, live and give rise to new bone which tends to grow toward the capillaries of 
the muscle. 

In order to perform this second function, that of setting up new centers of osteo- 
genesis, it should be emphasized that cancellous fragments must be placed in, or in very 
close contact with, living tissue, where sufficiently fresh tissue fluid is available from fune- 
tioning capillaries to permit the survival of the surface cells of the fragments. Obviously, 
this requirement limits the surgical exploitation of this second function of cancellous 
transplants considerably; nevertheless, there are situations in which cancellous trans- 


plants can be used with some hope of some of their surface cells surviving. It is to be ap- 


preciated that the performance of this second possible function of cancellous transplants 
depends, not on their being of a small size, but upon the fact that cancellous trabeculae 
are covered with osteogenic cells and that in this respect they are very different from 
chips of compact bone which, except in the instance of chips taken from the compact 
bone of the very young‘, generally have naked surfaces. Chips of compact bone, there- 
fore, while useful for other functions, are infinitely inferior to cancellous chips for the 
purpose of setting up new centers of osteogenesis. 

It could be argued that chips of cancellous or compact bone have still another 
function, that of inducing bone formation by metaplasia from fibroblasts. Dr. Stuart 
Gordon and the author 4 recently investigated this matter by studying the fate of thrice- 
fast-frozen-and-thawed autogenous cancellous fragments, transplanted into muscle. In 
contrast to untreated fragments, about which we found some new bone in each animal, 
we found that no new bone developed in association with any of the thrice-frozen-and- 
thawed fragments. Since the repeated fast-freezing of a tissue probably destroys its cells 
by physical means, and does not alter its chemical constituents nearly as much as other 
procedures which destroy cells, our experiment shows, we think, that the bone which 
forms around cancellous fragments transplanted into muscle originates from the covering 
cells of the chips and not from fibroblasts by metaplasia. This experiment, like many 
others, suggests that those who seek osteogenesis should, in our present state of knowl- 
edge, continue to put their trust in the cells that cover and line bone surfaces and their 
close relatives in the bone marrow, rather than on cells such as fibroblasts which are 
designed for other functions. 
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OSTEOTOMES FOR SPINE FUSIONS * 


BY MACK L. CLAYTON, M.D., BOSTON, MASSACHUSETTS 


From the Section on Orthopaedic Surgery, Cushing Veterans Administration 
llo pital, Framingham, Vassachusetts 


The illustrated osteotomes were designed for spine fusion in which is used the “ clothes- 
pin” self-locking type of bone graft originally deseribed by Gibson and modified by Bos- 


Fic. 1 
Osteotomes for spine fusion, lateral view. 
* Reviewed in the Veterans Administration and published with the approval of the Chief Medical 


Director. The statements and conclusions published by the author are the result of his own study and do not 
necessarily reflect the opinion or policy of the Veterans Administration. 
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Fig. 2 


Osteotomes for spine fusion, anterior view, 


Fic. 3 
Illustration showing how the curve of the instrument conforms to the shape of the spinous 
process and the lamina. 


worth. The strength of the spinous processes determines the mechanical stability of the 
grafted area; therefore, the instruments have been designed to allow for the easy reflection 
of the cortex of the lamina without danger of fracturing a spinous process. The double 


bend in the shaft allows the osteotome to pass over the spinous processes without destroy- 
ing the direct line of force from the handle to the curved cutting edge. The smaller instru- 
ment is useful in elevating flaps from the sacrum. 
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AN IMPROVED APPARATUS FOR CERVICAL-SPINE TRACTION 
BY EDWARD K. BLASDEL, M.D., BERKELEY, CALIFORNIA 


The usual apparatus for applying traction to the cervical spine, whether by means 
of a halter or by skeletal traction, consists of a pulley fixed by one means or another to 
the head of the bed, a length of traction cord, and a weight. With this type of apparatus, 
the direction of pull relative to the bed is fixed, and the back rest of the bed cannot be 
raised or lowered without changing the angle of traction relative to the cervical spine. The 
patient in this type of traction is often extremely uncomfortable; any means by which his 
position may be changed from time to time would add greatly to his comfort. 

The apparatus illustrated here is intended to accomplish this purpose. It consists of 
a three-foot bar clamped vertically to the head of the bed, a six-inch bar clamped to the 
middle of the vertical bar and extended horizontally away from the bed, a three-foot bar 
extending vertically downward from the horizontal bar behind the head of the bed, four 
pulleys, about twelve feet of traction cord, and a weight. The apparatus is rigged as shown 
(Figs. | and 2). An idler pulley, /, is attached through a series of two pulleys to the back 
rest of the bed; it rises or descends as the back rest is raised or lowered, maintaining the 
direction of pull relative to the cervical spine practically constant. This allows the patient 
to be elevated from time to time as, for example, at meal times, without materially dis- 
turbing the traetion. Figure | shows the back rest in lowered position and Figure 2 shows 


it elevated. 


Although this apparatus has been used successfully in only two cases of halter trac- 
tion, there appears to be no reason why it might not also be used with Crutchfield tongs or 
other forms of skeletal traction. 
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ABOVE-THE-KNEE SUCTION-SOCKET PROSTHESIS 
BY ODON F. VON WERSSOWETZ, M.D., NASHVILLE, TENNESSEE 


From the Physical Medicine Rehabilitation Service, Thayer Veterans Administration Hospital, 
and the Department of Physical Medicine, Meharry Medical College, Nashville 


About a hundred years ago Debois D. Parmelee, of New York City, developed an 
artificial limb of the pylon type, which was held on the stump by suction. Since that time 
the suction-socket prosthesis has been used sporadically in England, Germany, Canada, 
and the United States. However, it was not until the fourth decade of the present century, 
when a satisfactory expulsion valve was invented, that it became popular in Germany. At 
the conclusion of World War II, the Surgeon General of the Army sent a Commission on 
Amputations and Prostheses to Europe to investigate new appliances. As a result of this 
investigation, this type of prosthesis was re-introduced into this country for greater use. 

The suction-socket prosthesis eliminates the hip-joint and pelvic belt or shoulder 
harness. To a certain extent, it is held on the stump by 
a moderate degree of suction created in an air-tight 
socket ; but mainly it is held on by the close anatomical 
fit of the socket. Thus the prosthesis gives greater free- 
dom and comfort and allows unrestricted motion in the 
hip. The suction socket also permits improved control 
and position sense.2 Generally speaking, the conven- 
tional type of prosthesis permits only flexion and ex- 
tension movement; occasionally, however, some hip 
hinges may permit abduction and adduction, but none 
will permit rotation, which is the most important 
movement in the hip for proper locomotion. In the 
conventional type of socket, this movement is com- 
pensated for by alternate oscillations of the pelvis. 

Because of the close contact between the skin of 
the stump and the socket during all phases of loeomo- 
tion, the prosthesis feels more like an integral part of 
the body. The piston-like action of the stump in the 
socket, so common in a conventional prosthesis, is 
markedly reduced. This allows for greater toe clearance Fic. 1 


and a smoother gait. In addition, a suction-socket = The average shape of the brim of a 
suction-socket prosthesis is shown 
Note the protuberance on the lateral 
socks and reduces the adductor roll so frequently seen wall 


prosthesis dispenses with the need of wearing stump 


in those who use the standard prosthesis. 
The size, outer shape, appearance, and the actual relations of the suction-socket 


prosthesis to the body are much the same as those found in the standard prosthesis.° 


The socket should conform closely to the anatomy of the stump. This close fit is 
essential because the prosthesis is used on a physiological basis, and it is activated 
and controlled by the remaining muscles of the stump. It should fit snugly to maintain 
the air-tight seal, but should not fit so tightly that it restricts the action of these muscles 
or interferes with circulation. 

The socket has a more rectangular shape than a conventional prosthesis (Fig. 1) and 
may be modified to conform to the needs of the individual. The medial border should be 
just below the level of the ischial seat. The height of this border varies with almost every 
patient and depends upon the condition and activity of the adductor muscles. Stumps 
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Fig. 2-B 


\ trial prosthesis usually has excessively thick walls to allow for careful fitting and to permit adjust- 
ment while the stump grows. Compare with photograph of the same patient wearing a finished prosthesis. 


with muscles which are atrophied but able to withstand the pressure of the socket are 
provided with a higher medial side. The adductor groove at the medial anterior angle 
should be narrow enough to maintain the air seal but wide enough to receive the tendons of 
the adductor longus, the adductor magnus, and gracilis without undue constriction. Too 
tight a fit will cause pain, and will tend to rotate the foot outward at the heel strike. 

On the anterior side at the femoral triangle, pressure should be avoided for it may 
cause impaired circulation and oedema of the stump. The lateral side should fit at a higher 
level than any other part of the prosthesis and should extend to the position of the greater 
trochanter. The lateral side should also be so constructed as to create firm pressure. The 
highest point on the socket should be anterior to the greater trochanter and should not 
interfere with flexion or abduction. Usually, the lateral wall shows a protuberance on the 
inside of the socket; this is important as a stabilizer in walking, especially in stumps with 
flabby or atrophied muscles. This protuberance also stabilizes the ischial tuberosity on the 
ischial seat and prevents rotation of the prosthesis. 

The posterior border is the main weight-bearing part of the socket and usually ex- 
pands into an ischial seat and provides a relief for the glutaeus maximus. The size of the 
ischial seat varies; it must, however, be so adjusted to each individual that no slipping of 
the ischial tuberosity occurs. It is at present becoming evident that the ischial seat should 
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Fic. 3-A Fic. 3-B 
Photographs of a bilateral above-the-knee amputee. In Fig. 3-A he is shown wearing a conventional 
type of prosthesis and in Fig. 3-B, a suction-socket prosthesis. Note the change in posture a suetion- 
socket prosthesis induces by the elimination of excessive lumbar lordosis 


have its weight-bearing surfaces sloping slightly toward the inside of the socket. Since the 
burden of weight-bearing will be by the glutaeus maximus, in a number of patients with 
well-developed muscles it may be necessary to eliminate the ischial seat. 

The size of the ischial seat required can be determined by placing a finger on the ischial 
tuberosity and having the amputee contract the muscles of the stump and at the same time 
extend the stump as far back as possible. This will be the position of the stump at the end 
of the stance. The hamstrings, which arise in this area, will be felt: pressing against the 
fingers. In most cases, it is possible to determine the size of the space bet ween these muscles 
and the tuberosity of the ischium. The size of this space will roughly indicate the size which 
the ischial seat should be made. In some cases, however, the finger may be pushed away 
entirely by the hamstrings. Patients with such well-developed muscles will not tolerate 
ischial seats and for them a plug fit should be recommended 

The end of the stump must be free and should not bear weight (Figs. 2-A and 2-B). 
To provide adequate space for the automatic expulsion valve, the socket should extend at 
least two inches below the stump; this, however, is not mandatory. 


INDICATIONS AND CONTRA-INDICATIONS 


The suction-socket prosthesis may be prescribed for most above-the-knee amputees. 
It has been successfully fitted to stumps three inches long, and it has been used in weight- 
bearing amputations (Gritti-Stokes). In selected cases, Thorndike ** has had excellent 
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results with about eighty-seven per cent. of his patients. In general practice, Aldes found 
that a suction-socket prosthesis could be used for about seventy-five per cent. of all above- 
the-knee amputations. Because of the improved function, control, and fit, the suction- 
socket prosthesis is especially indicated for those who have impaired function of the other 
extremity, such as a stiff knee, paralysis, or deformity, and for those who have undergone 
bilateral amputation (Figs. 3-A and 3-B). In these patients the suction socket, by decreas- 
ing the piston action of the stump, increases the toe clearance and facilitates locomotion. 
Finally, the elimination of the pelvic belt makes the suction socket especially suitable for 
patients who have colostomies, pendulous abdomen, or painful scars at or near the crest of 
the ihum 

Contra-indications for the use of the suetion-socket prosthesis are any active bone infee- 
tion (osteomyelitis), deep-channeled sears near the brim of the socket, which would inter- 
fere with the maintenance of an air-tight seal, any serious skin condition which cannot be 
controlled with proper treatment by a dermatologist and which may be aggravated by 
suction. As a general rule, chronic boils, especially in the adductor region, are not contra- 
indications; neither is chronic peripheral vascular disease a contra-indication. As a matter 
of fact, the suction socket, on ambulation, acts very much on the same principle as passive 
vascular exercises, —it facilitates circulation by alternating negative and positive pressure. 


PROBLEMS IN THE ALIGNMENT AND FITTING OF THE PROSTHESIS 


The alignment of the suction-socket prosthesis is the most important factor to be 
considered in the fitting of the prosthesis. The knee and ankle joints of the prosthesis 
should be carefully adjusted to the required body axes of the individual. This alignment 
must be correct for the proper control of the prosthesis and the comfort of the patient while 
wearing it. The knee joint should be aligned with the axis of the body in three planes. The 
joint should be placed transversely and at right angles to the line of progression of the 
limb and not of the socket, and it should be placed horizontally in such a manner that the 
medial and lateral ends of the joint are at an equal distance from the ground. 

In an average person, during weight-bearing, a line drawn through the center of the 
head of the femur will bisect the center of the knee joint at an angle of 87 degrees. Should 
the relations of the prosthesis to the axis of the body be not correct, the prosthesis, during 
locomotion, will have a definite whip. Meticulous alignment, therefore, is necessary 
(Fig. 4 

In the suetion-socket prosthesis, poor alignment cannot be adjusted as easily as it can 
bein a conventional limb, in which a slight change in the hip hinge will make the fault less 
apparent. In general, the alignment of the suction-socket prosthesis must be evaluated on 
the basis of observation while the amputee is standing, walking, sitting on both hard and 
soft surfaces, and while he holds his stump suspended, as he would do when entering or 
leaving a car. [t is often found that a prosthesis may be perfectly satisfactory in performing 
one of these actions and vet totally unsatisfactory for some other function. 

Although it is possible to obtain a correct fit at the first fitting, it is not the rule. The 
Vast majority of patients are fitted by a ‘trial-and-error’? method whereby the socket is 
corrected as complaints arise. The process takes several months and it cannot be assumed 
that the socket is fitted correctly until nine to twelve months have elapsed. A poor or im- 
properly fitting socket can be corrected in the majority of cases. 

When a prosthesis is analyzed in regard to the correctness of the fit and the alignment, 
it is advisable to follow a routine based on both objective and subjective findings. One 
suitable method of undertaking such an analysis is a study of the patient's history and his 
complaints, and an analysis of the alignment of the prosthesis while the amputee is stand- 
ing, Walking, and sitting. Studies of the positive and negative pressure in the suction socket 
should be made, together with an examination of the end of the stump through the valve 
opening,.an examination of the stump out of the prosthesis, and a comparison of the 
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size of the stump with the size 
of the socket. Specific ques- 
tioning of the patient in re- 
gard to his history and com- 
plaints will generally indicate 
the source and the location of 
any trouble. It has been found 
that the most frequent com- 
plaint is of pain. Another fre- 
quent complaint is sore mus- 
cles, caused by fatigue due to 
prolonged continuous overuse 
without rest. This condition is 
relieved by rest and warm 
baths. 

In the initial phases ef 
fitting, a poor lacquer coating 
on the inside of the socket 
may cause both pain and skin 
irritation. All sockets should 
be finished smoothly and lac- 
quered inside before fitting. 
This prevents pain and ‘too 
large a fit’. Pain may be 
caused by the brim of the 
socket being too thin and thus 
too sharp. A painful ischial- 
seat area should be evaluated | | 
thoroughly. This area usually Fic. 4 Fic. 5 


becomes sore in amputees not Fig. 4. Alignment of a trial prosthesis. This prosthesis is slightly 

accustomed to ischial weight- short, and the prosthetic foot shows excessive weight-bearing on the 

Caring. It persists, other Fig. 5. Felt heel and sole lifts are used for the adjustment of the 

causes have to be considered: length of the prosthesis. These are modified easily as the condition 
T id sachial warrants. After a fair trial of about two to three weeks, the limb is 

1. Too wide an ischial permanently lengthened. 
seat may cause a slipping of 
the tuberosity to either side while the wearer is sitting. Too wide an ischial seat may 
also cause a jabbing sensation or a marked pressure pain in the area of the tuberosity 
at the end of a step. To prevent this, the weight-bearing surface may be sloped slightly 
inward. 

2. Too great an anteroposterior diameter of the suction socket may result in the ischial 
tuberosity being pushed forward off the ischial seat. 

3. Too sharp an ischial seat may cause pain and make asharp indentation in the skin 
because of overstretching. This may be corrected by sloping the ischial seat. 

4. Too large a gluteal relief will shift all of the weight onto the ischial tuberosity. In 
patients with good glutaei maximi, the entire seat may be eliminated. 

Pain in the crotch is usually due to crowding the muscles in the anterior medial angle 
of the stump. Such pain may be relieved by enlarging the portion of the socket in contact 
with this area. A smooth finishing of the upper two or three inches of the outside surface 
of the medial wall of the socket during rough fitting will decrease the friction in the crotch 
and will thereby decrease pain and facilitate locomotion. 

An analysis of the alignment is made while the amputee is wearing his prosthesis 
(Fig. 5). At first, he is examined in a standing position. Here the height of the brim, the 
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pressure areas, and tightness of the fit of the socket should be noted. An excessive roll of 
skin above the brim is due to the socket being too small, not permitting the skin of the 
stump to be drawn down into the socket. This is relieved by widening the socket, especially 
those portions of it which are over bony prominences. Following this, gait is analyzed and 
all the abnormalities are noted. The following are the most common faults observed in the 
gait of a wearer of a prosthetic limb: 

1. A whip of the knee in the swinging phase of a step, associated with rotation of the 
leg as the heel strikes the walking surface, due to malalignment of the knee axis; 

2. Rotation of the foot at the heel strike or at the toe-off may be caused by too tight a 
fit of the socket in the adductor region, by incorrect knee alignment, or by an ankle joint 
placed in the wrong axis; 

3. Medial lateral instability during stance phase is usually due to incorrect alignment 
of the foot, especially of the plantar surface, and to malalignment at the knee. 


Next, the amputee is examined in a sitting position. It is important to have him as- 
sume a reclining or slouching position, which is the usual and common position assumed in 
an easy chair or a ear. Here, it is important to note if the air seal is maintained and if the 
posterior wall of the prosthesis is properly shaped so that it will not cause outward rotation. 

Following the analysis of alignment, pressure studies should be made. The average 
pressure in the socket is between +1.5 and —0.5 pounds per square inch, although pres- 
sures up to #3 are not abnormal. High negative pressure usually indicates a tight fit. 

After the pressure studies, the valve is removed and a finger is inserted into the valve 
housing to feel the stump end and to determine the condition of the stump. 


The prosthesis is then removed and the stump is examined for complications: 

1. Acommon complaint is the discoloration of the skin at the end of the stump due to 
capillary congestion which results from pressure at the brim or an uneven fit of the socket. 
The usual discoloration develops as an elliptical area embracing the end and medial aspect 
of the stump. As time goes on this may fade to a lighter hue or it may endure as a pig- 
mented area 

2. Swelling or oedema is due to a tight fit of the middle and upper parts of the socket 
or to an overuse of the limb. In a growing stump, it may be due to the fact that muscles 
have increased in size. The degree of oedema varies from a fairly slight increased thicken- 
ing of the pinched skin to complete choking with a “blow-out””. Choking may also be 
caused by the cone-shaped lower part of the socket. Removal of the socket for a period of 
time and elevation of the stump with the patient Lying on his back are effective methods of 
treatment. Compression bandaging may be of value if pressure is applied evenly or graded 
so that the proximal end is not constricted and the pressure is applied distally. The socket 
should be re-checked and the areas causing tightness should be corrected. 

3. Skin irritation, especially in the adductor region, is a common complaint. Although 
this, usually, does not interfere with the wearing of the prosthesis, the adductor channel 
may have to be relieved. Skin irritation must be treated promptly by proper hygienic pro- 
cedures. A mild disinfectant, such as 0.5 per cent. formalin, can be applied. In cases of 
fungus, the author has had good results with a fungicide ointment applied at night. 

1. Petechiae or small subcutaneous hemorrhages may be due to excessive negative 
pressure created by a faulty valve. If the petechiae are numerous, then increased fragility 
of the capillaries is to be suspected. This can be determined by a petechiometer. Usually, 
fragility is due to vitamin-C deficiency. 

5. Fissures of the skin caused by the tuberosity sliding or rolling off the seat excessively 
are occasionally found posteriorly in the region of the ischial seat. A careful evaluation of 
the seat, although difficult, is necessary. When lipstick is used to mark the tender or af- 
fected areas on the skin, these markings will be transferred to the socket when the patient 
puts on his prosthesis. The exact source of the irritation will thus be indicated. 
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\BOVE-THE-KNEE SUCTION-SOCKET PROSTHESIS 


PROBLEMS OF TRAINING AND REHABILITATION 


Preprosthetic Training 


The preprosthetic exercise-training program for the prospective suction-socket 
wearer does not differ materially from that which any other above-the-knee amputee 
undergoes. The purpose of the training program is to develop a well-functioning stump, 
one which will be able to utilize to the fullest possible extent the prosthesis. At first, the 
stump is bandaged in order to obtain a more cylindrical shape. It is only logical to correct 
all defects present in body alignment and to secure a normal range of motion of all joints. 

Muscle balance must be established. In a recent amputee who has not worn a pros- 
thesis, this is not too difficult; but for those who have worn some type of conventional 
prosthesis, it may become a problem. These amputees have developed a gait which is 
restricted by the pelvic band and hip hinge and have thus set up a walking pattern which 
is hard to change. The main characteristic of such a prosthetic-gait pattern is the substitu- 
tion of pelvic motion for the rotation of all segments of the extremity which occur in normal 
locomotion. 

There is no routine set of exercises which can be prescribed, just as there is no con- 
sistent pattern of muscle imbalance. The basic principles of the preprosthetic exercise 
program are: (1) prevention of contractures, (2) maintaining joint range, and (3) correct- 
ing individual muscle weakness. The exercises should be specific and should avoid exercis- 
ing antagonists of weak muscles until muscle balance has been restored. The hip joint 
should be put through full range of motion in all directions,— especially, hyperextension of 
the thigh which is most frequently forgotten but which is necessary for proper locomotion. 

Special emphasis should be put on the exercising of the remaining portions of the 
long head of the biceps femoris, the semimembranosus, and the adductor magnus. This 
is accomplished by exercising the stump in an adducted and internally rotated position 
during extension. The glutaeus maximus muscle is exercised in extension and external 
rotation. Progressive heavy resistive exercises should be employed for increasing the 
strength of all stump muscles. The exercises must be executed properly, for otherwise 
they have little value and may even be detrimental to progress. In addition, preprosthetic 
training should develop good balance and body alignment. It should prevent and correct 
as much as possible such postural faults as the head forward position, kyphosis, lordosis, 
rotation of the pelvis or femur, and pronated normal foot. 


Postprosthetic Training 

After the prosthesis has been fitted and aligned, the patient is started on postpros- 
thetic training, which usually requires from four to six weeks of concentrated effort. During 
the first phase (lasting about a week), the amputee learns to apply his prosthesis cor- 
rectly. This is important in the suction socket, as the prosthesis will and must fit only in 
one position in order that the air seal be maintained, proper distribution of weight be 
made on the ischial seat, and the channels in the socket fit correctly over the respective 
tendons. If the application of the prosthesis is not correct, pain and skin irritation will 
result and the gait will be faulty. 

The most important single factor in the developing of a fundamental walking pattern 
is the acquisition of body balance while the patient is wearing the prosthesis. In some pa- 
tients, this sense of balance is easily obtained; in others, it may require intensive practice. 
This sense of balance is harder to obtain in those who wear the suction-socket prosthesis 
because of the elimination of such support as the pelvic hinge and belt. At first, these 
patients may feel wobbly and insecure. Some such amputees may benefit from wearing a 
webbing belt which gives an added sense of security and which prevents undue rotation of 
the leg. The best type of belt is the Silesian band. This consists of a U-shaped metal strap 
which is attached to the top of the lateral socket wall and which encircles the region of the 
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trochanter. To this is attached a soft webbing belt which extends across the back of the 
pelvis, the opposite hip above the trochanter, and below the crest of the ilium. It is at- 
tached to the front of the prosthesis below the level of the trochanter and slightly to the 
medial side of the mid-line of the socket. Such support is particularly helpful in amputees 
with flabby stumps or with very short stumps. 

At first, exercises in balance are carried out in a walker and before a full-length mir- 
ror. The amputee should observe himself in the mirror. The above-the-knee amputee 
must be able to extend his stump more than the normal individual in order to maintain 
correct: pelvie balance. Pelvic balance may be disturbed because of the shift in weight- 
bearing from the hip joint to the ischial tuberosity and gluteal muscles in the suction 
socket. This causes a change in normal alignment of the body load and a posterior shift 
of the center of gravity. During walking the force of gravity, acting through this new cen- 
ter of gravity, tends to tip the pelvis forward. This is automatically compensated for by 
the amputee tilting his trunk backwards,—an action which may cause him to either sit on 
the ischial seat or walk with a lumbar lordosis. This is undesirable and should not be 
permitted to occur. 

During the first week, the amputee is permitted to wear the suction-socket pros- 
thesis from one-half to one hour twice a day. After each such period, the stump is checked 
for any appearance of complications. As soon as the stump becomes toughened to the use 
of the socket, the time during which the prosthesis may be worn is gradually increased. 

The second phase of postprosthetic training is devoted to teaching the amputee to 
walk. It is futile to believe that a few exercises will be sufficient for such re-training, for a 
good walking pattern is acquired only through intelligent walking practice. It must be 
emphasized that training specific muscle groups does not in itself create a new walking 
pattern; however, exercise for specific muscle groups is indicated when the function of any 
such group is inadequate. In general, the training is similar to that employed for the 
wearer of a conventional prosthesis, except that certain new motions, such as swinging and 
circling exercises for developing lateral and medial rotation, must be added to the routine. 
All exercises should be done with the pelvis held as stable as possible, and during these 
exercises the amputee should tighten the stump muscles. This will give the wearer better 
control of the prosthesis. With practice, tightening of the stump muscles will become 
automatic and the degree of contraction will vary with the movement performed. It should 
be pointed out to the amputee that conscious contractions normally should be used only 
for extraordinary motion; otherwise, conscious contraction of the stump muscles will 
interfere with rhythmic locomotion. Because of a lack of muscle control, in the early phase 
of training the amputee will have a somewhat wobbling gait, which consists of a medial 
rotation of the thigh during the swing phase followed by a sudden lateral rotation as the 
prosthetic heel strikes the ground. As confidence in the prosthesis develops in the wearer, 
this faulty gait usually disappears without any adjustment to the socket. 

At first, level walking is practised. The patient then progresses to more difficult tasks, 
such as, turning, walking on soft and uneven ground, and stepping over obstacles. Follow- 
ing this, training is given in reciprocal and coordinated motion of all extremities and in 
endurance exercises. 

The next phase is the rehabilitation of the amputee in the activities inherent in daily 
living. He should be taught to ascend and descend stairs, walk up and down ramps, walk 
backward and sideward, sit and arise from a chair or the floor, pick up objects, and 
step onto and off a curb. In this connection, it is necessary to instruct the patient to main- 
tain negative pressure in the prosthesis and to hold the prosthesis on. If he feels that the 
prosthesis is becoming loose, he should step on it several times. This usually will be suffi- 
cient to create adequate negative pressure for holding the prosthesis securely in place. 

During training, numerous defects of gait will become apparent. These defects must 
be corrected promptly to prevent them from becoming a habit pattern. The most common 
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defects are: incorrect spacing and timing, excessively long prosthetic steps, lateral devia- 
tion of hips, wobbling, and limping. 

After the patient acquires a good gait, he may be discharged but should be followed 
at intervals of four to six weeks for about nine months. During the re-checks, an analysis 
of the fit and gait, as previously outlined, should be made. The effect of the suction socket 
on the stump should be carefully observed and any undesirable changes should be corrected. 
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AN INSTRUMENT FOR THE EXTRACTION OF BONE SCREWS 


BY COLONEL CHARLES H. BRAMLITT, MEDICAL CORPS, UNITED STATES AIR FORCE 
AND WILLIAM L. BURKHARDT, M.D., RANDOLPH FIELD, TEXAS 


From the Air Force Hospital, Randolph Field Air Base, Randolph Field, Texas 


Serews which are placed in bone for the purpose of approximating fragments become 
firmly fixed with new-bone formation after a period of time in situ. Attempts to remove 
these screws by simply unscrewing them often leads to shearing off the heads of the screws, 
leaving the bodies firmly implanted in the bone. The surgeon is, therefore, faced with a 
difficult technical problem when the total removal of the screw is indicated. 

The screws are usually constructed of a hard steel with high carbon, chromium, and 
nickel content to prevent corrosion. This composition makes it difficult to extract them 
by drilling them out or by using an ‘‘easy-out”’ device. Methods in use require that the 
extracting instrument penetrate the screw itself. 

Usually, screws are removed by whatever method seems the most simple and the 
least likely to cause osseous defect. and discomfort for the patient. Many surgeons drill 


around the screws in an attempt to loosen them sufficiently so that they may be unserewed; 
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others chisel down through the top laver of bone and then extract the screws by unscrew- 
ing them with pliers 

Innovations in “new” types of screw heads, such as the ‘Phillips’ head, offer no 
advantage in the removal of stubborn screws. 

If the screw ean be removed by simply being unscrewed, the extraction can be per- 
formed in only a few minutes; however, if the screws are stubborn, the procedure may 
easily take hours. To offset the latter possibility, we have designed an instrument which, 
we feel, will ensure the simplicity and speed of the operation. 

The simplest way to extraet a screw, the head of which has been sheared off, is not to 
attack the screw itself but to eliminate it in much the same manner as a core is removed 
from an apple. Thus a trephine was designed, using many of the principles employed in the 
construction of an oil drill. It was constructed of a high carbon tool steel which was heat- 


‘ 


treated for hardness. The instrument was designed to accommodate the body of a ‘stand- 
ard’? bone serew. The internal bore at the cutting end will Just accommodate the screw; 
the bore is then gently enlarged toward the grasping end of the drill. This internal tapering 
was designed to minimize binding of the bone-screw core upon the instrument. Externally, 
the cutting end is larger than the main body of the trephine, —a type of construction used 
to minimize binding by reducing the surface of the shaft of the trephine in contact with 
the bone. This subsequently reduces frictional heat. The grasping end of the drill is slightly 
enlarged to ensure a firm grasp of the instrument by the drill chuck (Fig. 1). 

The piteh and angle of the teeth, as well as their number, have been carefully con- 
sidered in relation to maximum strength and function. 


Usk OF THE INSTRUMENT 


For the best results, the trephine should be used in conjunction with an electrically 
operated bone drill. The trephine is placed over the top of the bone screw and is activated 
by gentle downward pressure towards the bone (Fig. 2). If the process results in excessive 
heat, it may be diminished by either slowing or stopping momentarily the trephining 


process or by trephining under a sterile cooling solution. 


Qecasionally it may be necessary to remove the trephine from the bone to clean out 
the teeth 
When the procedure is completed, a gentle 


‘ 


‘give’ will be felt on the drill. The screw 
and a small core of bone will generally lift out with the trephine. This core may be elimi- 
nated from the trephine by cleaning it out with a small metal rod. The resulting defect in 
the bone will be one-quarter of an inch in diameter. 
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VENOUS THROMBOSIS AS IT APPLIES TO ORTHOPAEDIC PATIENTS* 


BY ALTON OCHSNER, M.D., PAUL T, DECAMP, M.D., AND RUDOLPH M. LANDRY, M.D., 


NEW ORLEANS, LOUISIANA 


From the De partment of Surgery of Tulane University School of Vedicine, 


the Charity Hospital of Louisiana, and the Ochsner Clinic, New Orleans 


Physicians generally, and particularly those who are concerned with the treatment of patients subjected 


to tissue injury, have become increasingly more cognizant of the importance of venous thrombosis. Before 


the introduction of antibiotics and chemotherapeutic agents to control infection and before the importance 


of blood-volume deficiencies was generally understood, physicians were primarily concerned with the treat- 


ment of infection and shock, because these two conditions were responsible for most of the deaths occurring 


after various types of trauma. At the present time, however, thanks to a rational understanding of conditions 
which produce shock and their detection and correction, and to the availability of antibiotics to control and 
combat infection, these two principal causes of death following trauma have been climinated almost entirely. 
On the other hand, the incidence of venous thrombosis, in spite of all the work that has been done to prevent 
and control it, has increased steadily, so that intravenous clotting has become much more important than 


previously, not only because it has actually increased, but also because, with the control of shock and infee- 


tion, it has become relatively more important 
In the Charity Hospital of New Orleans from July 1, 1938, to June 30, 1951, 647,868 patients were ad- 


mitted, of whom 32,254 died. (Stillbirths are not included.) During this same period 168,279 operations were 


performed, not including those on the eve, ear, nose, and throat services. Thrombo-embolism was diagnosed 


in 1,223 cases, or one in every 520 admissions. During the same period, a diagnosis of fatal pulmonary em- 


bolism was made in 476 instances, of which 383 were confirmed by autopsy. Had autopsy been performed in 


all cases, the expected incidence of fatal pulmonary embolism would have been 1,130. Thus fatal pulmonary 


embolism was diagnosed once in every 1,361 patients admitted, and there was an expected incidence of one 


in every 573 patients admitted. Of the 186,279 patients operated upon, 106 died of pulmonary embolism; in 


seventy-two of these the diagnosis was confirmed at autopsy. Had autopsies been performed in all cases, the 


expected incidence of postoperative emboli would have been 212; thus fatal pulmonary embolism was diag- 


nosed in one of every 1,757 cases operated upon and, presumably, occurred in one of every 878 cases oper- 


ated upon 
Although the incidence may not seem, and in reality is not, particularly high, it is of significance that in 
the Charity Hospital, an institution in which the staff has been interested in thrombo-embolism for many 


vears, the incidence of venous thrombosis and fatal pulmonary embolism has increased throughout the vears 
If the Charity Hospital series is divided according to three different time periods — 1938 to 1942, 1942 to 
1946, and 1946 to 1950 —it is found that the number of cases of thrombo-embolism per 100,000 admissions 


increased from 131 in the first period to 194 in the second and to 241 in the most recent period. The increase 


in fatal pulmonary embolism was not quite so marked, as illustrated by figures for the three periods: sixty- 


one, sixty-eight, and eighty-nine respectively 
Although thrombo-embolism is believed to occur principally after trauma, it must be emphasized 


that it ean complicate many other conditions, especially in persons with cardiac disease, particularly 


coronary disease. Venous thrombosis is a result of many factors, some of which are quite well understood 


while others are not. It is a disease largely of older persons. In the Charity Hospital series of 100,000 admis- 


sions, 254 cases occurred in adults, whereas only twenty-one per 100,000 admissions occurred in children, 
The difference in the cases with a fatal outcome was less marked, that is, 102 and seventeen per 100,000 


admissions respectively. Although peripheral thromboses occur more frequently in women than in men, all 
cases of thrombo-embolism are somewhat more frequent in men, particularly fatal embolism. The relatively 
high incidence of peripheral thrombosis in women is undoubtedly due to the fact that women are more sub- 


ject to phlegmasia alba dolens, which is so frequently a complication of childbirth. On the other hand, fatal 
pulmonary embolism occurs more frequently in men, because it is likely to be associated with coronary dis- 
ease, which is much more frequently encountered in men than in women. 

Venous thrombosis is usually one of two types which differ in their mechanism of production, clinical 


manifestations, prognosis, and therapy ®7) 5!" For this reason it is imperative that in each patient the 


particular type of venous thrombosis be determined, in order that appropriate therapy be instituted. Venous 
thrombosis in thrombophlebitis is the result of changes in the vascular endothelium secondary to perivenous 


lvmphangiitis resulting either from actual bacterial invasion or from the presence of toxins. Because of the 


inflammatory process in the endothelial lining of the vein, clotting occurs. The thrombus in such an instance 
isa white thrombus, firmly attached to the vein wall, and is not likely to become detached unless, as a result 


* Read at the Annual Meeting of The American Academy of Orthopaedic Surgeons, Chicago, [linois, 
January 31, 1952 
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of suppuration, there is liquefaction of the clot; if this occurs, fragments of the softened clot can break off 


with the production of septic emboli. The diagnosis of thrombophlebitis (phlegmasia alba dolens) usually is 


not difficult because of the pain, frequent fever, swelling, and tenderness of the limb and the frequent white- 
ness and coolness of the extremity. The prognosis in phlegmasia alba dolens is good as regards life, except in 


rare eases of suppurative thrombophlebitis. However, in non-suppurative thrombophlebitis, 


the relativels 
there is a likelihood of persistence of sequelae which may plague the patient for the rest of his life 


Phicbothrombosis, on the other hand, develops much more insidiously. The clot is not the result of 
changes within the vascular endothelium, but is probably the result of two factors, one predisposing and the 
other precipitating. The predisposing factor is the increased coagulability of the blood following tissue in- 


Apparently it is immaterial what causes the trauma, but as long as there is injury to tissue, changes in 


the blood constituents occur which favor clotting. Although the increased coagulability of the blood exists 


phlebothrombosis, with few exceptions, chiefly occurs in the veins of the 


throughout the entire vascular tree 
particularly in the veins of the calf muscles, in the thigh, and in the plantar aspect of the 


lower extremity 


foot. Slowing of the blood stream in these areas is the precipitating factor which favors the development of 


Because the clot does not occur as a result of irritation or inflammation of the vascular endothelium, 


the clot 


it is not firmly attached to the vein wall; it isa coagulation thrombus which is similar to the clot that oc- 


curs whenever blood clots outside the body. Since it is not firmly attached to the vein wall, it can be detached 
vith the production of massive fatal embolism or non-fatal infarction of the lung. Unfortunately 


ensil 


patients with phlebothrombosis have few clinical manifestations or none; in fact, in over 40 per cent. of our 


eases of fatal pulmonary embolism, there was no clinical evidence of a previous thrombosis as determined 


‘ ithe 
thrombosis is therefore a potential fatality and must be treated accordingly. Because of the great likelihood 


that the clot can become detached with the production of either non-fatal pulmonary infarction or fatal pul- 


embolism, ligation of the vein on the cardiac side of the thrombus is imperative as soon as the diag- 


the patient’s complaint or by examination of his extremities or lungs’. The patient with phlebo- 


nosis is suspected. The prognosis in phlebothrombosis as regards life is grave unless prompt ligation of the 


However, if the patient is fortunate enough to survive without the development of pulmonary 


vessel is done 


embolism, there is littl: likelihood of persistent sequelae. 


If the above premise concerning venous thrombosis is correct, it would seem that the orthopaedic pa- 


3 tient isan ideal candidate for the development of phlebothrombosis, because both factors—namely, tissue 
. injury and circulatory stasis—are likely to be present. Although phlebothrombosis is not infrequent in ortho- 


paedic cases, we think one of the reasons it does not occur more frequently is that the cireulatory retardation 


resulting from immobilizing the extremity in plaster is at least partially nullified by dilatation of the arterioles 
a tergo because of retention of body heat by the cast. The following 


ind the consequent increased capillary 


ire examples of phlebothrombosis in patients with fracture: 


aged forty-seven, sustained a fracture of the shaft of the right fibula after being 


Case A colored mal 
struck on the leg with a heavy piece of machinery. The fracture was reduced and a walking cast was applied 


ext day, but the patient was unable to walk on the cast and relied entirely on crutches. About four weeks 


the n 
later, soreness developed in the right calf and persisted. Malaise developed two days later, at which time the 


was seized suddenly with severe pleuritic pain on the right side and shallow rapid respirations devel- 


oped. Fine rales and decreased breath sounds were present in the right base and the abdominal muscles 


right side only beeause of technical difficulties. Although no clot was demonstrated at the time of the li- 
ition, it was felt that a clot had been present at least in the calf and that a portion of it had broken off with 


resented marked splinting. Superficial femoral ligation was done a few hours later; this was done on the 


the production of pulmonary infaretion. Recovery was satisfactory. 


Comment 


Although in this case unilateral superficial femoral-vein ligation was sufficient to prevent further pulmo- 


nary infaretion, it is unwise to limit ligation to one side, because of the frequent bilateral involvement. We are 
{ femoral-vein ligation is indicated, either both superficial veins or the inferior vena cava 


convinced that, 1 


should be ligated 


(se 2. A white male, aged fifty-three, was struck by an automobile and suffered a fracture of the head 
of the right Shula and avulsion of the tibial spine. The fractures were reduced, the leg was immobilized in a 


posterior plaster mold, and four days later a toe-to-groin cast was applied. The patient was allowed to go 


! 
home but was readmitted beeause of a pleuritie pain, hacking cough, and a temperature of 102 Fahrenheit 


Dullness and bronchial breathing were present at the right base and later some blood-stained sputum was 


mitient was believed to have pneumonia and was treated with antibioties, with gradual 


expectorate dl. The 
Sefore ambulation was allowed, however, the possibility of pulmonary embolism was consid- 


raver nt 
land the cast was removed to allow complete examination of the leg. Nothing abnormal was found and, 


ered 
Uthough the condition was diagnosed as phlebothrombosis with pulmonary infarction, it was believed that 
the thrombus had produced sufficient inflammatory reaction of the vein wall to fix it to the wall of the vessel 


Phe morning after ambulation, the patient was awakened by a sharp, stabbing pain in the right chest. Rusty 
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sputum was expectorated and the temperature rose to 101 degrees Fahrenheit. Examination of the legs re- 
vealed no abnormality, but immediate bilateral superficial femoral-vein ligation was done. A clot was found 
on the right side and was removed by suction. Because of the proximal extension of the thrombus, heparin was 


employed for several days postoperatively. The patient made an uneventful recovery. He was examined one 


month after discharge and showed no signs of circulatory disturbance in the legs 


Comment 


Two non-fatal pulmonary infarctions occurred in this case and extensive phlebothrombosis was present 
in the right lower extremity without any clinical evidence of its presence. Complete recovery followed bi- 


lateral superficial femoral-vein ligation. 


A typical example of phlegmasia alba dolens or femoro-iliae thrombophlebitis is the following: 


Case 3. A male, thirty-five vears old, had suffered a fractured pelvis while playing football fifteen vears 
previously. He was treated by traction and bed rest. Two weeks after the injury, pain and swelling developed 
in the right lower extremity. This subsided and the fracture healed. He later noted an enlargement of the 
superficial veins on the right side, and two to three vears later an ulcer first developed above the medial 
malleolus. This was treated by high saphenous-vein ligation with prompt healing. During the ensuing years 
recurrent ulcerations occurred which were treated with varying degrees of success by multiple vein ligation 
and injection. Mild to moderate swelling was well controlled by elastic bandages. Shortly before admission 
several new ulcers had developed and failed to respond to the usual measures. On examination the right 


lower extremity was found to be somewhat larger than the left. The superficial veins had been largely oblit- 
erated. Three small superficial ulcers were present just above the ankle, surrounded by pigmented and 
slightly indurated skin. The right foot was cool and moist. The patient volunteered that sweating had been 
more noticeable on the right side for some time. Pulsations of the dorsalis pedis and tibialis posterior arteries 
on the right were diminished and, because it was felt that an associated vasospasm was responsible for the 


decreased circulation, a right lumbar sympathectomy was performed. There was an excellent return of 


warmth and increase of pedal pulses. The ulcers healed rapidly. 


Comment 
Generally such satisfactory results are not obtained by sympathectomy, but more extensive procedures 


are necessary. 
Arteriolar spasm is prominent in acute thrombophlebitis and is, we believe, responsible for most clinical 

manifestations, such as pain, coolness, and white discoloration of the extremity and persistence of oedema 

and fever. Prompt relief of arteriolar spasm by procaine regional svmpathetie block during the acute attack i 

causes rapid subsidence of the clinical manifestations and usually prompt and complete recovery®. Although 


persistent arteriolar spasm can occur as a postphlebitic manifestation in the untreated case, it is unusual to 


secure such rapid and complete recovery as was secured by sympathectomy in this case 


The cause of the oedema which so frequently follows trauma of the extremities has produced consider- 
able concern among investigators. Leriche believes that trauma stimulates the sympathetic nerves, producing 
active vasodilatation which causes oedema. Adams-Ray and Hjelmstrom believe that traumatic oedema is the 
result of dysfunction of the sympathetic nervous system which causes spasm on the venule side of the cap- 
illary bed, resulting in oedema. They, like Leriche, believe that this can be relieved by interruption of sym- 
pathetic impulses and have shown that, following sympathetic block, there is a decrease in the diameter of 
the oedematous extremity and an increase in the size of the opposite, normal extremity. The fact that post- 
traumatic oedema and other sequelae similar to those seen following thrombophlebitis can occur without 


antecedent phlebitis is illustrated by the following case which was previously reported? 


Case 4. A white man, forty-cight vears old, at the age of twenty-three had sustained severe trauma to 
the right leg with avulsion of a large amount of tissue. When first seen by us, he had persistent oedema and 
repeated ulcerations in the involved extremity. Ambulatory venous-pressure determinations, however, in- 
dicated that the venous system was normal. Because a carcinoma had developed on the basis of his ulcer, an 
amputation was done. Dissection of the extremity confirmed lack of involvement of the venous system 


Although there are undoubtedly many cases in which a post-traumatic oedema develops which is not the 
result of associated or antecedent thrombophlebitis, we are of the opinion that most of the persistent sequelae 
following trauma are the result of an antecedent thrombophlebitis. We have observed many patients with 
post-traumatic sequelae in whom subsequent examination of the venous system showed definite involvement 
of the deep veins, indicating that a severe antecedent phlebitis had existed. The belief that traumatic oedema 
is likely to be the result of thrombophlebitis is shared by Leger and Frileux. 

In all patients subjected to trauma, including orthopaedic patients, the possibility of venous thrombosis 


must be considered. This is particularly true in older persons in whom the incidence of venous thrombosis is 
much more common than in younger patients. If evidence of thrombophlebitis develops in which the symp- 
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toms are due largely or almost entirely to vasospasm, prompt improvement results if active vasodilatation is 
secured by anaesthetization of the regional sympathetic ganglia. Not only will there be a rapid subsidence of 
the clinical manifestations as a result of this therapy, but usually sequelae can be prevented. These sequelae, 


such as postphlebitie oedema, postphlebitic ulceration, and recurrent erysipeloid infection, are frequently 


very disabling. On the other hand, in patients with phlebothrombosis who have few or no clinical manifesta- 


tions, prompt radical therapy to prevent the clot from becoming detached and being carried to the heart and 


pulmonary arteries is imperative. Although it has been suggested that such cases can be treated satisfactorily 


by the administration of anticoagulants, it is our firm belief that this method of therapy not only is not 


efficacious but is also hazardous, because we have repeatedly observed subsequent pulmonary infarction, fatal 
embolism, or both, after adequate anticoagulant therapy had been employed, as illustrated by the following 


CUNt 


Case 5. A male, aged thirty-six, one month previously had sustained fractures of the left tibia, pelvis 
(ascending and descending rami, left pubic bone, and ascending ramus of the right pubie bone) com- 
minuted fracture of the left clavicle, and left acromioclavicular dislocation. Progress had been satisfactory 
until, without warning, pain in the chest developed and a diagnosis of pulmonary infarction was made. Heparin 
and dicoumarol therapy was instituted. Five days later, with a 20 per cent. prothrombin level, massive non- 
fatal pulmonary embolism developed. The anticoagulant therapy was intensified until the prothrombin 


value was 10 per cent. Although there was no evidence of phlebothrombosis on examination of the lower ex- 


tremities, venous ligation was elected. After intensive therapy with whole blood (2,000 cubic centimeters 


and large doses of synthetic vitamin K, the prothrombin level was elevated to 30 per cent. Because of the 
extensive pelvic fractures, it was decided to perform an inferior vena cava ligation rather than superficial 
femoral-vein ligation. Following caval ligation the subsequent progress was satisfactory except that the pa- 
| tient bled from his nose, mouth, bladder, and reetum for three days. Three months later his prothrombin 


was only 50 per cent. of normal! Recovery has been complete with no disability. He has been able to return to 


his former occupation and to carry on as well as before his injury or better 


Comment 


This case illustrates the insidious onset of phlebothrombosis and the difficulty in diagnosis as well as 


the ineffectiveness of adequate anticoagulant therapy (even to the point of producing a hemorrhagic tend- 
i eney). Although the main venous channel draining the pelvis and lower extremities was interrupted in order 
to prevent additional emboli from being carried to the heart and lungs, there is no residual disability, demon- 


; strating the complete innocuousness of inferior vena cava ligation in many cases. The residual manifestations 
' following caval ligation are the result of the antecedent or accompanying inflammatory reaction and not the 


result of the interruption of the vein 
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FREDERICK A. JOSTES 
1895-1952 


Frederick A. Jostes was born in St. Louis, Missouri, on August 14, 1895. He obtained his early education 
in the St. Louis schools, receiving the degrees of Bachelor of Science and Doctor of Medicine from Washing- 
ton University in 1918 and 1920 respectively. At Barnes Hospital, in 1921 and 1922, he was Assistant Resi- 
dent in Surgery. During 1923 he served as Assistant in Surgical Pathology at the Washington University 
School of Medicine. In 1924, the year in which the Shriners’ Hospital for Crippled Children was opened in 
St. Louis, he became its first Resident Surgeon. During the vears 1925 and 1926, he attended the various 
orthopaedic clinics in Austria, England, France, Germany, Italy, and Switzerland, working with and learning 
from the orthopaedic masters of that time, including Sir Robert Jones, Putti, Rollier, and others. In 1927 
and 1928 he was Professor of Orthopaedic Surgery at the University of Missouri, and during those vears he 
helped to organize a state-wide crippled children’s program. Thereafter he returned to his alma mater, Wash- 
ington University School of Medicine, where in 1935 he became Assistant Professor of Clinical Orthopaedic 
Surgery 

His personality was well developed and had more facets than space allows one to dwell upon. The 
humanity which is seen in most surgeons of mark was in him a clearly etched quality. He valued the worth 
of natural phenomena, so that his home just above the confluence of two great rivers. overlooking the low- 
lands along the Missouri and, beyond, the high cliffs of the Mississippi—- was developed to show every advan- 
tage of terrain, skillfully nurtured gardens, and distant vistas; and to give pleasure at frequent social events 
to his numerous friends from every field of endeavor. 

It was continually evident that he had at heart the best interests of the patient when the alternatives of 
surgical intervention were contemplated. As it should have been in any consideration of an injury or de- 
formity, there was always in his mind the thought of the human being whom the lesion disabled, an apprecia- 
tion of his personality, and an evaluation of his psychological needs in such times of duress. 

He was strongly convinced of the importance of physical fitness. During his lecture on posture in one of 
the Instructional Courses presented by The American Academy of Orthopaedic Surgeons, he did not hesitate 
to strip down to exercise shorts and to demonstrate to his audience a series of exercises intended for regular 
use in the maintenance of good muscle tone and correct postural habits. In this respect, his excellence as a 
teacher was largely due to his insistence upon theory being delineated whenever possible by practical dem- 
onstrations. A meticulous regard for detail was yet another quality which impressed students through the 
vears of his affiliation with the University. 

Among his contributions to orthopaedic surgery was his endeavor to establish the value of manipulative 
therapy in the conservative treatment of internal derangements of the lumbosacral spine. He felt that such 
therapy should never be placed in any hands other than those of the properly qualified, and he stressed the 
limitations and complications as well as the advantages of its employment. His contributions to the literature 
cover a wide range of orthopaedic subjects, some of which reflected his great interest in the rehabilitation of 
the physically handicapped. During World War II, he was a member of the Baruch Committee on Physical 
Medicine. 

Shortly after Pearl Harbor, he reported for active duty as a Naval Reserve Officer. His various assign- 
ments included that of Senior Medical Officer aboard the U.S.8. Mount Vernon (November 1942 to February 
1944), a hospital ship which regularly evacuated casualties from the South Pacific islands to the California 
mainland; for the excellent discharge of his duties he received a letter of commendation from the Chief of 
Naval Operations. He was Chief of Orthopaedic Surgery at the United States Naval Hospital in St. Albans, 
Long Island, New York, and later at the United States Naval Hospital in Great Lakes, Illinois. Other 
assignments carried him to the Office of Rehabilitation, Bureau of Medicine and Surgery, Washington, D. C., 
and to the District Medical Office, Twelfth Naval District, San Francisco, California. It was in the latter city 
that he met and later married, in 1945, his gracious wife, the former Barbara Donohue of San Francisco. 

After his return from war service, he was requested by the Dean's Committee to serve as Consultant in 
Orthopaedics to the Veterans Administration Hospital at Jefferson Barracks, Missouri. More recently, he had 
been president of the Missouri Society for Crippled Children and Adults, and Chairman of the Special 
Exhibit Committee on Fractures of the American Medical Association. He was a member of The American 
Academy of Orthopaedic Surgeons and of The American Orthopaedic Association. He was listed in Who's 
Who in America, 

His death occurred on May 19, 1952. 

It can surely be said that he always sought that which was best for orthopaedic surgery and for those 
needing its ministrations. 
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DALLAS BURTON PHEMISTER 
1882-1951 


On December 28, 1951, the medical world was saddened by the death of Dallas B. Phemister. He was 


universally recognized, by physicians and by laymen, as one of the great leaders of those who have devoted 


their lives to the betterment of mankind. Nothing can compensate us for such a loss, but we may do well to 
recall the achievement of Dr. Phemister and to refleet upon his influence which lives among us today and 
which will outlive us all 

Born on a farm near Carbondale in Southern Illinois, Dr. Phemister attended a country school and, 
after graduation from high school, continued his edueation at the Normal School of Northern Indiana. While 
there he deeided to become a physician, and entered Rush Medical College of the University of Chicago, thus 
beginning an association with the University which was to be life-long. After graduation from Rush in 1904, 
he served an interneship at Cook County Hospital. He then entered private practice in LaGrange, Illinois, 
continuing at the same time his interest in teaching and research as a member of the Rush Faculty. In this 
period of American medicine, advanced training was available only abroad; so, after five vears of practice. 
Dr. Phemister went to Vienna. Here began what became the most absorbing interest of his career, — the study 
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of the pathology of bone diseases. In 1911 he returned to Chicago to resume his teaching position at Rush, 
and established an association with Arthur Dean Bevan 

During World War I, Dr. Phemister served with the Presbyterian Hospital Unit, and at the end of the 
War returned to Rush Medical College, where he soon became Professor of Surgery. Although he carried on a 
large private practice, he devoted much time to teaching and laboratory research. Many of his contributions 
to the knowledge of bone and joint diseases, as well as to the field of general surgery, owe their inception to 
this period of his life. 

With the organization of the new medical school at the University of Chicago in 1927, Dr. Phemister 
entered upon the most significant work of his career. The University asked him to undertake the task of 
organizing a department of surgery whose members were to devote all their time to teaching and investigation 
as well as to clinical work. Convinced that this concept of a full-time medical faculty was an important new 
principle, Dr. Phemister accepted the challenge. While awaiting the completion of the buildings of the Uni- 
versity Clinies, he went to Europe for further study. In London he began his work on operative shock, a 
subject to which he made contributions of the greatest importance through the subsequent years. 

With the opening of the University of Chicago School of Medicine, came the most productive years of 
Dr. Phemister’s career. Not only did he make many contributions to knowledge, but, by his example, he 
stimulated others who came under his influence to do likewise. His research on bone tumors, infections, bone 


growth and repair, bone transplantation, and aseptic necrosis of bone radically altered the surgical care of 
patients with skeletal disorders. Although bone and joint diseases remained his primary interest throughout 
his life, other fields too were affected by his investigations. He was the first successfully to remove the 
oesophagus, in case of carcinoma, with re-establishment of continuity by anastamosis with the stomach. His 


studies on the formation and constituents of gallstones were fundamental. His early recognition of the need 
for blood replacement in surgical shock helped to revolutionize the surgical management of patients injured 
or convalescent from operation and made possible the greatly expanded surgical treatment which we know 
today. 

Dr. Phemister’s own accomplishments in the medical sciences would alone be sufficient to earn him a 
high place in medical history. He was most profoundly influential, however, as a teacher. His personal quali- 
ties of intellectual honesty, tireless energy, generosity, dignity, and simplicity deeply affected all who came in 
contact with him. He taught always by example, whether dealing with undergraduate students, residents, or 
staff doctors. His forthright honesty and constant striving for improvement in knowledge and methods stim- 
ulated generations of students. To the many scientific societies in which he took an active part, he brought 
the same high qualities. 

Dr. Phemister’s achievements won him every recognition of the medical world. He occupied positions of 
distinetion in the surgical societies of the United States and in international associations. Many foreign so- 
cieties conferred honorary memberships upon him. These honors he received with characteristie humility and 
always with a deep sense of obligation. His greatest personal satisfaction was to observe the growth and suc- 
cess of a student or an associate. 

Sorrow at the loss of so great a colleague is tempered only by the realization that his scientific achieve- 
ments, as well as the influence of his high personal qualities, will always be with us. 
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News Notes 


The American Board of Orthopaedic Surgery announces that the deadline for the receipt of ap- 
plications for the 1952 Part Il examinations is August 15, 1952. 


On June 13, the European orthopaedic surgeons paid tribute to Professor Jan Zahradniéek, M.D., 
Chief of the Clinic of Orthopaedic and Pediatric Surgery at Charles University in Prague, on the occasion 


of his seventieth birthday 

Beloved as one of the great teachers of surgery throughout Central Europe, Professor Zahradniéek 
began his career as a surgeon in the First World War. With the advent of the new Czechoslovakian Republic, 
he returned to Prague as assistant in the First Surgical Clinic where he worked in orthopaedic surgery with 
Professor Tobiasek 

In 1921 we find him Docent of Orthopaedic Surgery at Masaryk University School of Medicine at Brno. 
Later his teaching ability, ingenuity, skill, and initiative in surgical technique caused him to return to 
Prague in 1926, as Chief of the Third Surgical Clinie. After the death of Professor Tobiasek in 1931, he 
heeame Chief of the First Clinie of Orthopaedic and Pediatrie Surgery of Charles University where he is 


still active 


His writings are numerous and far-reaching. His creative genius has led him to the development of out- 


standing techniques, particularly his corrections of deformities of the hip resulting from congenital dislocation. 
Professor Zahradniéek was the founder of the Czechoslovakian Society of Orthopaedic Surgery and 


Traumatology. He is a member of the International Society of Orthopaedic and Traumatic Surgery and of 
the French Surgical Academy; he is also an honorary member of the Polish and French Orthopaedic As- 


bons 


He is devotedly loved by his many pupils, patients, and friends in Europe and America. All of his friends 


wish him many vears of health and productive activity. 


* 

4 The Ohio Orthopaedic Society held its Annual Meeting in Akron, Ohio, on April IS and 19, 1952, at 
4 the Akron City Club. The following program was presented: 

; Management of Recurrent Dislocation of the Shoulder: Dr. Harry O'Dell. 


Case Presentations: Dr. James W. Parks 

Case Presentations: Dr. Patrick C. Doran. 

Case Presentations: Dr. E. L. Voke. 

Cervical Subluxation: Dr. Walter A. Hoyt. Jr. 

Injuries with Massive Bone Loss: Dr. Fowler B. Roberts. 

Tibialis-Anterior Transplant through Interosseous Membrane for Caleaneus Deformities: Dr. Fowler 
B. Roberts 

Treatment of the Resistant 5 to LO per cent. of Club Feet: Dr. Fowler B. Roberts. 

Cases of Coxa Vara. Treatment with Subtrochanteric Osteotomy: Dr. Ek. L. Mollin. 

Os Caleis Fractures Managed by Conservative Treatment: Dr. Adrian Ek. Davis. 

Use of Delaved Tibial Grafts in Non-Unions: Dr. Adrian E. Davis. 

Cases of Charcot’s Disease of the Knee Joint: Dr. Donald Ll. Minnig. 

Complicated Fractures of the Distal Portion of the Femur and the Proximal Portion of the Tibia: Dr. 
Donald L. Minnig 

Cases of Proximal Row Carpectomies: Dr. Donald I. Minnig. 

Kosinophilie Granuloma: Dr. George H. Bischoff. 

Fibrous Dysplasia: Dr. Paul L. Wevgandt 

Bilateral Fractures of the Clavicle: Dr. Paul L. Weygandt. 

Treatment Problems in Multiple Traumata: Dr. Walter Brown, Jr. 


The first national meeting of the Sociedad Cubana de Ortopedia y Traumatologia was held in 
Havana on February 7,8, and 9, 1952. Dr. Pedro Sanchez Toledo opened the meeting, held at the Hospital 
Vilitar, with a review of the development of orthopaedic and traumatic surgery in Cuba. Credit for the 
development of the specialty in the first decade of the century was given to Enrique M. Porto who studied 
under Savre and Whitman and to Armando Guerraro (a general surgeon). Alberto Inclin followed Porto 
ind later became the first Professor of Orthopaedic Surgery at the University. In 1933, Inelén founded 


Cirugia de Ortopedia y Traumatologia; in 1944, under the presidency of Inclan, the Sociedad Cubana de Or- 


lopedia y Traumatologia was formed. From a small group of orthopaedic surgeons in Havana, the society 


has grown to include forty-eight active members who maintain clinical services in every hospital in Havana 


ind in most of the hospitals in the capitals of the provinces. 
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The objective of this first meeting was to bring together all Cuban orthopaedic surgeons in the interests 
of scientific progress and to establish bonds of fraternal and scientific exchange with all the countries of the 
Americas; there were more than 200 in attendance. Dr. J. Luis Bado of Montevideo, Uruguay, and Dr. 
Carl k. Badgley of Michigan, the United States of America, were guests of honor. 

The meeting of the first day was held at the Hospital Militar. After the opening speech by Dr. Pedro 
Sanchez Toledo, the assembly saw, by means of television, Dr. Badgley perform two operations, —one for 
fusion of a scoliotic spine, supplemented by the Risser technique, and the other for an ununited fracture 
of the tibia. 

During the afternoon session of the meeting of February 7, a symposium on displaced fractures in the 
adult was presented by Dr. Luis Iglesias de la Torre, director of the Hospital Militar, and his staff. Dr 
Iglesias presented a review of the general principles underlying treatment. An excellent selection of methods 
of therapy was demonstrated, presenting not only a conservative choice of treatment but, where required, 
a bold selection of therapy based on the most modern of concepts. 

A statistical review of diaphyseal fractures of the femur, forearm, humerus, and tibia was then presented 
by men on his Service. Excellent results were achieved with the various forms of treatment chosen for indi- 
vidual cases. 

The meetings on February 8 and 9 were held at the Hospital Mercedes. There, on the morning of Feb- 
ruary 8, Dr. J. Luis Bado demonstrated, by means of television, his procedure (a combined Brittain-Trumble 
method) for fusion of the tuberculous hip joint. 

In the afternoon, Dr. Pedro Sanchez Toledo and his colleagues from the Hospital Municipal de Infancia 
de La Habana presented « symposium on fractures of the forearm in infants. Over 6,075 cases have been col- 
lected since 1935, and 1675 patients have been treated surgically. Fifty Monteggia fractures and three cases 
of ischaemia were recorded. 

That evening, at the Academia de Ciencias, a formal meeting was held. Dr. J. Luis Bado, who was intro- 
duced by Dr. Inclan, presented a paper on the Physiopathology and Classification of Flat Feet. He was 
then made an honorary member of La Sociedad Cubana de Ortopedia y Traumatologia. Dr. Luis Iglesias intro- 
duced Dr. Carl E. Badgley who gave an address entitled ‘Technical Operative Procedures for Special Types 
of Non-Union of Fractures of the Lower Extremity”. He was also made an honorary member of La Sociedad 
Cubana de Ortopedia y Traumatologia. 

During the morning session of February 9, Dr. José Ignacio Tarafa gave a talk devoted to El Centro de 
Rehabilitacion de Lisiados ‘Franklin D. Roosevelt’. 

The meeting officially closed with luncheon. Dr. Luis Iglesias de la Torre was elected to succeed Dr. 
Inckin as president and Dr. Rail Rodriguez Gutiérrez was chosen to be secretary 


SOCIEDAD ARGENTINA DE ORTOPEDIA Y TRAUMATOLOGIA 


The Second National Congress of the Society (Segundas Jornadas Argentinas de Ortopédia y Trau- 
matologia) was held in Cérdoba, Argentina, on December 6, 7, and 8, 1951, under the presideney of Dr. 
Luis A. Weber and Dr. Carlos E. de Anquin, the latter the President of the local Society. 

Over 100 delegates attended this important meeting. Three symposia, on arthrodesis of the spine, on 


flat-foot, and on fractures of the knee joint (excluding the patella), were presented, as well as a number of 


important short communications. 

Arthrodesis of the spine was discussed, and methods and end results were shown. Methods of use of 
massive bone grafts and bone chips were compared; careful technique was emphasized as well as the advan- 
tages of the bone bank and the necessity for prolonged immobilization 

The following papers were read: 

Arthrodesis for Spondylolysis and Spondylolisthesis: Carlos Ek. de Anquin 

\ Few Considerations on Lumbosacral Anthrodesis: José M. del Sel. 

Arthrodesis of the Lumbosacral Region: Oscar R. Marottoli. 

Low-Back Pain due to Horizontal Sacrum: Valentin Girardi and C. Defilippis Novoa. 

Arthrodesis of the Spine by means of Albee’s Technique: Sara Satanowsky. 

End Results of Arthrodesis of the Spine: F. Segura and M. Freytas. 

Follow-up Study of Arthrodesis of the Spine: L. J. Petraechi and C. L. Aiello. 

Arthrodesis of the Spine for Tuberculous Spondylitis in Children: A. Fagalde. 

Arthrodesis of the Spine for Low-Back Pain; an End-Result Study: R. Ferré, E. Comolli, M. Azar 

L. Uslenghi, and G. Aranovich. 

Functional Difficulties after Lumbosacral Arthrodesis: H. Dal Lago and A. Vera. 

E:nd-Result Study of Arthrodesis of the Spine: J. Trujillo, I. Ayerza, and A. Mejia. 

Observations on Scoliosis: C. Khoury. 

A Study of Arthrodesis of the Spine: J. Zarazaga. 

Surgical Indications for Low-Back Pain and Sciatica: F. Segura and T. Mosquera. 

Arthrodesis of the Spine for Scoliosis: R. Ferré and E. Comolli 

A Technique for Lumbosacral Arthrodesis: L. L. Fernandez. 
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In discussing flat-foot, there was general agreement that further studies have to be undertaken. The 


following papers were read: 


The Treatment of Flat-Foot: O. Natiello. 

The Treatment of Foot Troubles in Connection with Flat-Foot: O. Natiello. 
Anatomical and Clinical Studies of Flat-Foot: José M. del Sel. 

The Technique for Arthrodesis of Intractable Flat-Foot: José M. del Sel. 

Valgus Flat-Foot: R. J. Caritat (Uruguay). 

Flat-Foot: R. Ferré, E. Comolli, L. Uslenghi, and R. Rositano. 

The Treatment of Flat-Foot: H. Dal Lago and A. R. Vera. 

Surgical Treatment of Flat-Foot: F. Oleaga Alarcén. 

Surgical Treatment of Adolescent Flat-Foot: V. Girardi, A. Plaghos, and I. Kuras. 
Conservative Treatment of Flat-Foot: D. Ortiz. 

Observations on Flat-Foot in Infancy: J. Zarazaga. 

In the discussions on fractures of the knee joint (excluding the patella) there were two opposite schools 


of thought presented: non-operative and operative treatment. Agreement again came after it was pointed 
out that the experienced surgeon has to decide which is the best solution in each case 


The following papers devoted to the subject were read: 
Treatment of Fractures of the Tibial Tuberosities: I. Castillo Odena and O. Natiello. 

\ Study of the Treatment of Fractures of the Tibial Plateau: V. Girardi and A. Plaghos. 
Fractures of the Tibial Tuberosities: J. Sgrosso and T. Gismondi. 

Fractures of the Femoral Condyles: A. Didier. 

Treatment of Fractures of the Tibial Tuberosities: D. Miscolo and E. Pacios, 

Fractures of the Lower End of the Femur: R. Ferré, E. Comolli, L. Uslenghi, and M. Azar 
Fractures of the Lateral Tibial Plateau: R. Ferré, E. Comolli, L. Uslenghi, and H. Esteban. 
Fractures of the Tibial Plateau: F. Arena and J. Bogliano. 

Fractures of the Knee Joint: L. G. Lezama. 

Some Observations on Fractures of the Tibial Plateau: D. Vazquez Rolfi (Uruguay). 


The following short communications, although unrelated to the subjects of the symposia, were also 


presented: 


Fractures of the Patella; Patellectomy; End Results: D. Vazquez Rolfi (Uruguay). 

Arthrosis in Old Meniscectomies: J. Lorenzo and A. Mussio (Uruguay). 

Phlebographie Studies in Fractures of the Lower Limb: C. E. Ottolenghi and H. Manfredi. 

Phalanx and Metacarpal Bone Bank; Practical Advantages of Homotransplants of Small and Large 
Bones: P. V. Pedemonte (Uruguay 

Filling with Cancellous Bone in Chronie Osteomyelitis and Bone Tuberculosis: C. Urrutia and 8. Nar- 
vaez (Chile). 

Osteo-Articular Brucellosis, Exeluding Spondylitis: Carlos I. de Anquin. 

Brucellosis of the Spine: Carlos I. de Anquin. 

Alternate Fracture-Dislocation of the Forearm: I. Castillo Odena. 

Fractures of the Jaw: C. Garcia Novales (Uruguay) 

Pigmented Villonodular Synovitis: L. Slullitel and J. Slullitel. 

The Approach to the Upper End of the Radius: T. Gismondi and R. Vives. 

Arthrosis of the Shoulder Joint: R. J. Caritat (Uruguay). 

On Arthrosis: R. J. Caritat (Uruguay 

Some Considerations of the Treatment of Congenital Club-Foot: A. Fernandez Vocos. 

Tuberculous Tenosynovitis of the Wrist: C. L. Aiello. 

Treatment of Fractures of the Shaft of the Tibia by Bipolar Anchorage: H. Varalla and A, Costa Paz. 

Reconstruction of Severed Flexor Tendons of the Fingers: P. V. Pedemonte (Uruguay). 

Bado’s Sign of Torn Semilunar Cartilage: J. Lorenzo and A. Mussio (Uruguay). 

Arthrodesis of the Knee Joint: J. L. Bado and J. Garcia Novales (Uruguay ). 

Arthroplasty of the Elbow with Interposition of Skin: F. Segura, J. Dalla Villa, Hl. Martinez, and 
T. Mosquera. 

Transacromial Approach to the Shoulder Joint: Carlos E. de Anquin. 

Damage to the Pelvic Joints During Pregnancy and Parturition: G. Allende and L. G. Lezama. 

Radiology in Congenital Club-Foot: L. G. Lezama. 

Giant-Cell Tumor of the Femur with Multiple Metastases of Identical Histological Type: C. 
tolenghi, F. Schajowicez, and 8. Mondolfo. 

Ischio-Femoral Arthrodesis: L. J. Bado and J. Garcia Novales (Uruguay). 

Surgical Treatment of Fractures of the Shaft of the Femur through a Window in the Cast: 

Mixed Arthrodesis of the Hip Joint: C. Urrutia (Chile) 

Décalage of the Lower End of the Ulna: A. A. Salvati. 
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FRACTURES AND Joint INguRtiEs, Vol. I, ied. 4. Sir Reginald Watson-Jones, B.Se., M. Ch. Orth., F.R-C.S., 
F.R.A.C.8.(Hon.), F.A.C.S.(Hon.). Edinburgh, & 8. Livingstone Ltd., 6 pounds per set; Baltimore, 
The Williams & Wilkins Company, 1952. $22.00 per set (not sold separately). 

How Sir Reginald finds time to do one-tenth of his work is difficult to understand. He does, however; 
and with responsibilities which would wear down a corps of average surgeons, he has now produced the 
Fourth Edition of his classical text and reference book on fractures and joint injuries. This review is con- 
cerned only with Volume LI. 

As he points out in the Preface to this Edition, “every page has been correeted or rewritten, new chap- 
ters have been added, and several hundred new illustrations have been prepared. There are new chapters on 
wound-shock and the adaptation syndrome in its relation to shock; on the treatment of open fractures and 
joint wounds, chemotherapeutic control of infection, early closure of wounds by secondary suture or skin 
grafting, and plastic surgery in fracture treatment; on transplantation of bone, cancellous bone grafting and 
intramedullary nailing with a series of case reports of typical bone-grafting operations; and on fatigue frac- 
tures and pathological fractures, with a review of bone disease that covers almost the whole of orthopaedic 
surgery.” 

This reviewer has never seen better teaching than is represented in this volume and has almost never 
seen teaching that approaches it in clarity, force, enthusiasm, and the ability to inspire. Work of this sort 
is a contribution of incaleulable value to the welfare of mankind. Without the volume it would hardly be 
possible to deal adequately from any surgical standpoint with the subjects of which it treats. The edition 
will take its place in every representative orthopaedic library throughout the world. 


i THe ORGANIZATION OF Bones. P. Lacroix. (Translated from L'Organisation des Os, Paris, the Amended 
French Edition, by Stewart Gilder, Masson et C'*, 1949.) Philadelphia, The Blakiston Company, 1951. 
$6.00. 

This book is a stimulating account of the studies by an eminent scientist and teacher of the phenomena 


of the development, structure, and behavior of bone. In no sense a textbook or brief compilation of the ae- a 
credited knowledge in these fields, it is rather an essay on the dynamics of skeletal development based on 
articles published by the author on his investigations of this subject and on the published works of others. 
While the histological approach to the problems discussed predominates, important biochemical and em- + 
bryological aspects are duly considered, 

The author's views rest in part on his histological studies of growing bone and in part on results ob- 
served in periosteal, osseous, and medullary grafts planted under the renal capsule. They are of special 
interest and are stimulating in their suggestions in relation to the local chemical factors concerned in the 


growth, maintenance, and repair sequences in bone. 

The material has been excellently presented; the illustrations, mostly photomicrographs and oceasion- 
ally schematie drawings, are of good quality. 

This little book is not only of great interest to all students in any way concerned with the biology 
of bone, but it has a useful part to play in the world of orthopedic surgery, for it sueceeds admirably in fo- 
cusing attention not only on one of the fundamentals of the specialty —a knowledge of the development, 


structure, and behavior of bone—but also indicates that there is still much to be learned in this field. 


Ruprvures or THE Roraror Curr. H. F. Moseley, M.A., M-Ch.(Oxon.), F.R-C.S. (Eng. and Canada). 
Springfield, Hlinois, Charles C. Thomas, 1952. $6.50. 
This ninety-page monograph contains a presentation of the anatomy, function, rupture, and operative 
repair of the shoulder-cuff tendons. The section on static anatomy is clear and accurate, and it includes a 
fresh concept of the shoulder mechanism as viewed through the axilla. The description of cuff function is 
oversimplified, however, and is less clear and complete. The clinical picture of cuff rupture at various stages 
after injury is discussed in detail, but the problem of differential diagnosis receives little attention. The 
i author offers two contrasting alternatives for conservative therapy, rest in abduction or a sling and early 
exercises, but he leaves the reader in doubt as to which he advocates or employs. Early operative repair 
is advocated for all lesions, despite acceptance of a 25 per cent. incidence of cuff ruptures in cadaver studies. 
~~ The pathological patterns of cuff tears and the operative technique for their repair are well described and 
beautifully illustrated, and the author’s program of after-care is outlined. The last twenty pages are devoted 
to case reports documenting the author's experiences. This section is interesting but of questionable impor- 
tance, and leaves the reader with the thought that the space might better have been used to enlarge upon 
some of the unique and often controversial material in the earlier portion of the text. 
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This didaetic book is well written, dogmatic, and clearly expresses the author’s thoughts on his subject. 


It is not complete, but it should be read by all surgeons interested in the shoulder, not only for the infor- 
mation contained, but also for the visual concept provided by many superb colored illustrations whieh in 
the opinion of this reviewer mark a milestone in medical literature 


\ TexrBook OF ORTHOPAEDICS WITH A SECTION ON NEUROLOGY IN OrTHOPAEDICS. M. Beckett Howorth, 

M.D. Philadelphia, W. B. Saunders Company, 1952. $16.00. 

Textbooks of orthopaedics are not numerous and the appearance of « new one is an interesting and an 
important event. As stated by the author, “the purpose of this book is to provide the basic facts of the 
etiology, pathology, diagnosis, and treatment of abnormalities and diseases of the musculo-skeletal system 
for the physician interested in these problems’’. In this major undertaking, the author has been assisted by 
several co-authors 

The book is large — over 1,000 text pages. It is well printed and the illustrations are particularly worthy 
of praise. They are numerous, well chosen, and of excellent clarity. The book is divided into four sections: 
(1) Introduction and Basie Principles of Orthopaedic Practice, (2) Regional Orthopaedics, (3) Orthopaedic 
Disorders, and (4) Neurology in Relation to Orthopaedic Practice. 
The author has attempted to make this book all-inclusive. A short history of the development of ortho- 
paedics as a specialty, a review of the anatomy and physiology of the musculoskeletal system, amputations, 
and fractures are covered, in addition to the usual subjects found in an orthopaedic text. There is also a 
i large section on neurology. 
Obviously, in attempting to cover so much ground, many of the subjects are treated briefly and in gen- 
: eral terms. There is a well selected list of references at the end of each chapter which gives the interested 
i physician a key to the pertinent literature 
This reviewer fears that the medical student will find the book heavy in his hands and on his purse. 
: The prose style is pedestrian and a little pedantic. Few will gain pleasure from reading this book, but the 
: amount of information it contains is enormous; it can be consulted by student, physician, or surgeon with 
profit 


CaLcuLaTion or INDUSTRIAL DISABILITIES OF THE ExTREMITIES. Carl O. Rice, M.D. Springfield, Illinois, 
Charles C. Thomas Co., 1952. $10.50. 

4 Perhaps no topic in the field of orthopaedics deserves standardization as much or lends itself to stand- 

ard measurements as little as does the subject of this textbook. The author has simplified the problem very 

greatly by limiting his discussion to calculations of the degree of anatomical loss and the impairment of 


{ 
: functional use in the injured member. He feels that the cash value of this loss must be estimated, not by 
: the doctor, but by the Industrial Board making the award. The author, therefore, stresses didactic caleula- 


tions which lead to exact conclusions 


' With the aid of numerous excellent illustrations, various methods of measurements are presented, show- 
' ing ranges of motion in the different joints. Percentages of disabilities are worked out by mathematical 


equations, after measuring the loss of motion to individual joints or “members”; and further calculations 


§ are offered for combined injuries of several joints. Very useful reference charts are included showing arbitrary 
’ values of disabilities as assessed in each of the states. 
: The chief drawback to this study lies in its completely mechanical approach to the question. For in- 


stance, there is no section in which is discussed the amount of disability resulting from traumatic arthritis 
or bursitis in which loss of funetion is based on the degree of pain rather than on the degree of movement. 
The importance of pain is here regarded as ‘too intangible to be much more than a good guess”; and the 
author, therefore, discounts it altogether. Muscle weakness is also omitted from the factors used in the 
author's calculations, except when great enough to be put down as total. Incoordination and tactile sensation 
are also deliberately overlooked; and there is no discussion of instability of joints, such as a knee with 
ruptured ligaments, or a chronic sprained ankle. 

\ more far-reaching study of industrial disabilities would include the relationship of the type of job 
to the type of disability, and would interpret its findings in the light of individual and personal factors. 
The author discusses many aspects of disability evaluation in an excellent chapter on historical considera- 
tions. Here he presents summaries of the theories and methods of leading authorities. A succinct condensa- 
tion of Magnuson’s views on the subject is one of the most worth-while commentaries in the entire book. 
Brief analyses of the systems of Kessler and of McBride give an insight into their important contributions 
All in all, this text offers so much good material and presents it so well that it will be of real value as a 
reference work 


Tuk MANAGEMENT oF FRacTURES, DisLocaTIONs, AND Sprarns, Ed. 5. John Albert Key, B.S., M.D., and 
Hl. Karle Conwell, M.D., FLA-C.S. St. Louis, The C. V. Mosby Company, 1951. $16.00. 
Those familiar with the field of traumatic and orthopaedic surgery will need no introduction to this 
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excellent work. The last edition was published in 1946. The volume under review represents an extensive 
revision; many of the old illustrations have been omitted and much new material has been added. 

Among the most important additions is the discussion of medullary nailing in fractures of the femur 
and of the tibia, with special reference to indications, the technique of nailing, determination of the proper 
size of the nail, and the method of insertion. 

Two chapters from the previous edition, on ‘“‘The Workman’s Compensation Law Affecting Fracture 
Cases” and on “ Medicolegal Aspects of Fracture Cases”, have been omitted; in view of the increasing 
specialization in these fields, it was perhaps wise to restrict the present text to the strictly medical and 
surgical aspects of fractures. 

As in earlier editions there is a chapter on “Fractures of the Skull and Brain Trauma” by Edgar F. 
Fincher and a chapter on “Fractures of the Jaws and Related Bones of the Face” by James Barrett Brown 

The new edition of this invaluable work will be weleomed by students, general practitioners, and 
surgeons alike. 


An or NormMat RaproGrapuic Anatomy. Isadore Meschan, M.A., M.D., with the assistance of 
R. M. F. Farrer-Meschan, M.B., B.S. (Melbourne). Philadelphia, W. B. Saunders Company, 1951. 
$15.00. 

It is the purpose of the authors of An Atlas of Normal Radiographic Anatomy to present in a handy, 
standard-sized volume the necessary background in roentgenology needed today by students and practi- 
tioners alike. The authors deal with normal anatomy as shown by roentgenograms, for only after it has been 
mastered and has been correlated with the reader's knowledge of the gross anatomy of the body ean the 
pathological as viewed on roentgenograms be recognized and have significance. 

The Atlas begins with a brief introduétory chapter devoted to the physies of x-rays, steps in the pro- 
duction of a roentgenogram, and a description of the accessories needed to produce various types of roent- 
genographic images. Then follows a long section of several chapters concerned with the roentgenographic 
anatomy of the skeletal system. 

In this section, as indeed in the other sections, such as those devoted to the brain, heart, and gastro- 
intestinal system, the authors give the basic morbid anatomy as it concerns roentgenography, the manner in 
which routine views are obtained, a concept of the various anatomical parts best seen in the routine views, 
and the common variations from the normal. In addition to this, the latest advances in such techniques as 
myelography and angiocardiography, to name but two, are presented. 

The method of illustration is highly original and instructive and vet quite simple. First is given an 
artist’s line drawing of the patient placed in the proper position for the taking of a routine view, with that 
portion of the patient’s body under consideration clearly marked. The position of the cone is always dis- 
tinetly shown in each of these drawings. Then is shown a reproduction of the resulting roentgenogram; 
beside it, or on the facing page, is a well-labeled tracing of the roentgenogram, in which the anatomical parts 
shown in the roentgenogram are pointed out. The legends for these figures are concerned with points of 
interest in the posing of the patient, the adjusting of the roentgenographic equipment, and hints upon how 
the best result is to be obtained. 

The authors and the publishers are to be congratulated upon a splendid piece of work 


CONGENITAL DisLocaTion OF THE Hip. Julius Hass, M.D. Springfield, [linois, Charles C. Thomas, 1941. 
$12.50. 
This book is an excellent and a complete review of all the literature on congenital dislocation of the hip; 
it is supplemented by material derived from a large European clinic. Such a thorough study of the subject 
serves to re-emphasize the fact that we have achieved no unanimity of opinion as regards the etiology, the 


pathogenesis, or even the treatment of this condition. 

Any student of the problem of congenital dislocation of the hip may find some points of disagreement in 
the author's statements. The author advocates without question the position of flexion and abduction (frog 
position) for postoperative fixation, and frowns on the position of extension, abduction, and internal rotation, 
He fails to state that, when preliminary skeletal traction has been employed and when relaxation of the soft 
tissues is sufficient to determine the position of maximum stability, one will often find the position of exten- 
sion, abduction, and internal rotation to be the more secure. The author believes that correction of antever- 
sion of the femoral neck is seldom indicated; vet he states that it may be an important factor in recurrent 
dislocation of the hip. Here again he fails to emphasize adequately that surgical correction of this associated 
deformity should be considered when reduction in a position of internal rotation affords a more stable hip. 

In his discussion of secondary changes which occur in the femoral head, he minimizes the possible effect 
of trauma and increased intra-articular pressure on the production of these changes which can be classified 
under the term aseptic necrosis. He discredits statements in the literature that the possibility of secondary 
aseptic necrosis can be eliminated by the use of preliminary skeletal traction. The author, however, has had 
no experience with this form of therapy. 
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This work will be of value for reference. It gives the reader of the English-language literature access to 
the foreign literature in a clear and concise manner. The bibliography leaves nothing to be desired. 
In spite of the very obvious differences of opinion regarding conclusions reached by some clinicians in this 


country, the discussion and consideration of the over-all problem of congenital dislocation of the hip is excel- 


lent and is well presented 


SurGicaL TREATMENT OF THE Movror-SKELETAL System, Hd. 2. Frederic W. Bancroft, A.B., M.D., F.A.C.S., 
and Henry C. Marble, A.B., M.D., F.A-C.S. Philadelphia, J. B. Lippincott, 1951. $24.00. 
This new edition, six vears after the publication of the original, follows the pattern of the first edition and 


certainly measures up to the standards previously set. The material has been divided into fourteen sections; 


forty-four separate articles have been prepared by forty-eight authors. All phases of orthopaedic surgery have 


been covered with perhaps more emphasis on operative treatment than on non-operative treatment, as the 


title might imply. 
In « publication of this kind, the comment that there is lack of uniformity of excellence of articles is 


nearly always made; this is a valid criticism of this text. Some of the sections are excellent, some are good, and 


some are only fair; some are too long and some are much too short for the subjects covered; some have not 


been revised sufficiently; and some are poorly illustrated, but, on the other hand, many have beautiful illus- 


trations 
The contents and arrangement of the book are essentially the same as in the first edition. The late 


Dr. C. R. Murray's section on ‘General Discussions of Fractures, Dislocations, and Other Trauma” is ex- 
cellent and one of the best; however, if Dr. Murray had revised this section, he would not have emphasized 


the types of external skeletal-fixation apparatus which are given considerable importance in the illustrations 
and which are now seldom used. The other sections originally prepared by Dr. Murray on * Affections of 
Muscles, Fasciae and Tendons”, “Tumors of Muscles, Fasciae and Tendons’’, and Miscellaneous Bone 
| 


Disease and Infection” have not been well revised. The second of these sections would have been better in- 


eluded in Coley’s section on “Tumors” which is excellent. 
The section on “The Surgical Treatment of Scoliosis’ by von Lackum, ‘Joint Infections and Arthritis” 
by Key, “The Physiology of Bone Repair” by Urist, “Internal Derangements of the Knee” by Stinchfield 
and Cavallaro, ‘Fractures of the Ankle and Foot” by Hermann, and “Fractures and Dislocations of the 
Carpus” by D. W. G. Murray are particularly outstanding and worthy of mcntion. 


‘ Some of the illustrations of the book are poor, particularly the reproductions of many of the roentgeno- 

grams. This is unfortunate as it detracts much from the articles. This is noticeably true in the sections on 
; “Congenital Deformities of the Lower Extremities” by Kite, “Surgical Treatment of Scoliosis’? by von 
; Lackum, “Tumors of Bones and Joints’’ by Coley, and “Fractures and Dislocations Involving the Elbow 
: Joint” by F. M. Smith. Also many of the photographs in Kite’s section are poor, as well as some of the photo- 
graphs in Cleveland's section on Anterior Poliomyelitis’. The four sections on ‘*Congenital Deformities” 

would have been more uniform and better if they had been prepared by one author, such as Kite, who has 


given probably as much thought to this subject as any orthopaedist in the country today. 
In some instances it appears to the reviewer that the book would have been improved with a rearrange- 


i ment of authors. For example, Ober and Dickson are known for their work on anterior poliomyelitis, but vet 
Cleveland, who is known for his work on tubereulosis of bones and joints, has written the section on polio- 


myelitis and Ober has written part of the section en “Congenital Deformities”’ and Dickson “Tuberculosis of 


. Bones and Joints". MeLaughlin, who has long been known and recognized as an authority on the shoulder, 
. has not written on it here but has prepared the section on “Injuries to Ribs, Costal Cartilages, Sternum and 


Sternoclaviceular Joint’. These are only a few of the examples of author assignments which are puzzling 


to the reader 
The section by Phelps on “Treatment of Paralytic Disorders Exclusive of Poliomyelitis”’ is incomplete. 


‘Hip Fractures’ by Thornton is much too short for a subject as important as this. The section on “ Frac- 
tures of the Shaft of the Femur” by Impink and Lee, although well written, is lacking in a good description 
of intramedullary nailing which is becoming firmly established as an accepted form of treatment in selected 


cases. The discussion of “Compound Fractures” by Darrach and Stimson would have been better combined 


with the same discussion by C. R. Siurray, which is excellently done 
In MeCaffrey’s really good discussion on “Fractures of the Jaw’’, no mention is made of the external 
skeletal-fixation methods whic! were so firmly established as good procedures during World War IT. 


From the point of view of the orthopeedie surgeon, the greatest weakness of this second edition is that 


neither the supervising editor tor the associate editor is an orthopaedic surgeon, which is not true for the first 


edition. In spite of the eminence of the two editors in their field of general surgery, including the surgery of 
trauma, it is the opinion of the reviewer that, in a publication in which 60 per cent. of the authors are Board- 


certified orthopaedic surgeons and et least 490 per cent. of the articles involve conditions primarily treated by 


orthopaedic surgeons, and which has been and will continue to be considered by everyone a textbook of ortho- 


paedic surgery, the publishers have made a serieus error in not having as one of the editors an orthopaedic 


surgeon 
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The book contains a wealth of information and is to be recommended for the orthopaedic sections of all 
libraries. It will continue to be a useful reference book for the orthopaedic surgeon. In two volumes of over 
1,300 pages with forty-eight authors, it could not be expected, of course, to have all sections equally good. 
It is hoped that the few criticisms of the reviewer may be helpful to the publishers in preparing another edi- 
tion which, it is sincerely hoped, will have an orthopaedic surgeon as one of the editors 


A Texrsook or CiinicaL Neurowoey, Ed. 7. Israel 8. Wechsler, M.D. Philadelphia, W. B. Saunders Co., 

1952. $9.50. 

In the five years since the appearance of the last edition, the book has been revised and modernized 
in a number of respects. Certain sections have been omitted and its length has been reduced by twenty-eight 
pages. The illustrations have been improved, and the paper used is more attractive. 

The book, however, remains essentially unchanged in character. Informative, but frequently inaccurate, 
with irregularities in scope, the volume is not fully dependable. Reference citations and drug dosages are 
not given in a uniform manner. 

In spite of its good features, the book cannot, even in its twenty-fifth vear, be unequivocally recom- 


mended, 


ROENTGENOLOGIC DiAGNosts oF Diskases or Bone. David G. Pugh, M.D. Thomas Nelson and Sons, 

New York, 1951. $5.00. 

This book is reprinted from Nelson's Loose-Leaf Diagnostic Roentgenology and presents the fundamental 
points in the roentgenographic diagnosis of bone diseases. The author states in the introduction that ‘a 
student of roentgenology should not attempt to remember all of the varied roentgenographic appearances 
of the various diseases but should become acquainted with the various pathologic changes which take place’. 
He has presented these points with excellent summaries of the physiology and histology, and of the develop- 
ment of the skeleton. This section is followed by clear and concise descriptions of the more common processes 
and lesions which may be encountered. The book is well illustrated and its format is satisfactory. It is unre- 
servedly recommended, particularly to those interested in bone diseases and their roentgenographic ap- 


pearance. 


La PRaATIQUE DES D&VIATIONS VERTEBRALES. ScoLiose — — C. Roederer and R. Le- 
dent. Paris, G. Doin & Ci*, 1951. 1.700 fr. 
According to the authors, this book is written for the practitioner. However, it is easy to see at once that 
the practitioner is probably not the orthopaedic surgeon, because the greater part of the book is dedicated to 


the treatment of scoliosis by physical therapy, physical education, and corrective exercises. Only a single 


chapter of about five pages is given to a review of surgical treatment. 

Despite the secant mention of orthopaedic surgical treatment of scoliosis, the book presents a certain value 
to the orthopaedic surgeon in bringing out fundamental facts in the examination and analysis of a patient 
with scoliosis. There are many interesting statements throughout the book. One cannot disagree with the 
statement of the authors that the treatment of a confirmed scoliosis is a perpetual and disagreeable lesson in 
humility. 

The book is divided into several parts. In the preliminary section there is a satisfactory review of the ele- 
mentary fundamentals of anatomy, development, and roentgenography. This section also includes a descrip- 
tion of the pathological curvatures and general evolution of scoliosis. There is a good chapter on examination. 

The second section includes the treatment of scoliosis by various physical means, including the plaster- 
of-Paris application. 

The third section describes the treatment of the round back and kyphosis, and the last section is dedi- 
cated to the treatment of lordosis. 

Although the general impression on perusing the book is that it belongs to the first decade of the twenti- 
eth century with line drawings and illustrations which were popular in the books of that period, the numerous 
aphorisms and useful new facts and points of keen observation make this book interesting reading for the 
orthopaedic surgeon and useful reading for the physiotherapist who can read French. 


Pos?-GRADUATE LecruRES ON OrTHOPEDIC DIAGNosis AND INpications, Vol. IIL. Arthur Steindler, M.D., 

F.A.C.S. Springfield, Illinois, Charles C. Thomas, 1952. $8.75. 

This is the third volume in a four-volume series of postgraduate lectures by the master clinician. and 
teacher, Arthur Steindler. 

In this volume the author achieves the same high standard of excellence established in Volumes I and IT. 
Two subjects are presented in two sections: Section A, Tuberculosis of the Skeletal System, and Section B, 
Osteomyelitis. 

Section A. Tuberculosis of the Skeletal System: A comprehensive dissertation on this subject is presented, 
not merely a discussion of symptoms and treatment. A detailed description of the pathological anatomy, 
pathogenesis, and Jaboratory diagnosis introduces the subject. The discussion of clinical diagnosis and thera- 
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peutic management have their foundation solidly anchored in a profound knowledge of the disease, acquired 
ina long career dedicated to the advancement of orthopaedic surgery. Newer concepts of therapy, including 
streptomycin, are thoroughly discussed. After a general discussion of tuberculosis of the skeletal system, there 
follows a detailed description of the disease in the various localizations, in particular the spine, hip, knee, 
ankle, shoulder, elbow, and wrist. Controversial aspects of the subject, such as the place and timing of ar- 
throdesing procedures, are skillfully presented 

Section B. Osteomyelitis: In this section osteomyelitis is discussed in the same thorough manner as was 
skeletal tuberculosis. Diagnosis and therapy are discussed in the light of the pathological anatomy. The de- 
tails of antibiotic therapy are well described. Little-known facts about the subject, particularly as related to 
rare locations, will be appreciated by students of this subject. Also included are descriptions of rare forms of 
osteomyelitis associated with such diseases as typhoid fever, malta fever, salmonella, smallpox, mycotic in- 
fections, and echinococcosis 

It is indeed fortunate that Dr. Steindler has found the time and energy to make this great series of lee- 
tures available to the profession. Mr. Charles C. Thomas, the publisher, has given the book fine physical 
qualities. All physicians whose work deals with the musculoskeletal system should have these volumes of 
Post-Graduate Lectures within easy reach 


Eine SAMMLUNG TyptscHER KRANKHEITSBILDER DER MENSCH- 
LICHEN OrRGANE. Dr. Robert Réssle und Dr. Kurt Apitz. Stuttgart, Georg Thieme Verlag, 1951. DM 87. 
In this excellent volume the illustrations outweigh the text. Written primarily for beginners and for resi- 
dents with little experience in autopsies, the text is confined chiefly to general pathological subjects. Few 
rarities will be found here; instead, the broad relationships among the various pathological conditions illus- 
trated are stressed, and specific conditions are dealt with in terms of the general pathological categories in 
which they belong 
Readers of this Journal will be especially interested in the brief, concise discussion of bone marrow and 
its changes in various diseases of bone, and in the excellent illustrations of the pathology of bones and joints. 
The preface gives a brief history of this volume. Dr. Apitz is listed as co-author, although he died in 
1945, the vear for which publication had been planned. Parts of the book which had been set in type during 
the war were destroyed in air attacks. Dr. Réssle and the publishers are to be congratulated for carrying on 


this work in spite of the many difficulties they encountered. 


TRAUMATOLOGIA DE Los MEeNiSscos DE LA Ropitna. J. Ro Cabot. Madrid, Editorial Paz Montalvo, 1951 

165 Ptas 

This volume, which is dedicated to Dr. Emilio Moragas Ramirez, summarizes our knowledge of injuries 
to the meniscus and reviews the author's experience with 1,230 patients, in 730 of whom operations were 
dome 

After a review of the earliest descriptions of lesions of the meniscus, the anatomical relationships and 
physiology of the meniscus are given. It provides uniform lubrication to the articular surfaces, protects the 
joint at the extremes of motion, and stabilizes movement at the knee. The meniscus moves by reason of the 
lax parameniseal zone. Injuries to the meniscus are observed chiefly in men in active life. Obesity, poorly 
developed muscles, genu valgum, and adhesions predispose to injury. 

Ruptures of the meniscus are traumatic, although there may be disease or degeneration in the meniscus. 
There may be a single violent trauma or repeated small injuries; tears oecur with brusque movements and 
poor coordination. Many mechanisms of injury are described, but internal rotation with abduction is the 
most common. What occurs is actually an inerease in the diameter of the meniscus. Most ruptures are longi- 
tudinal and begin in the posterior segment, followed by anterior displacement. In each instance, in addition to 
the anatomical lesion, there are functional, vasomotor, and svnovial changes. After a month, fibrosis occurs 
ihout the lesion. True ruptures do not heal; only peripheral lesions in which there is a good blood supply 
show complete repair 

Lesions of the meniscus may be divided into longitudinal rupture, transverse rupture, peduncular rup- 
ture, regenerative changes, degenerative changes, and congenital anomalies. Degenerative changes are seen 
iter the age of thirty; later caleification may be seen subsequent to traumatic or degenerative changes. 
Most repair is false, fibrinoid. Svmptoms may be local, general, or both. Locking was found in 30 per cent. of 
the cases 

Diagnosis can often be made from the history and physical examination, but at times these may be defi- 
cient. Stress is placed on persistent limitations of extension as well as upon pain on rotation of the knee. 
Among the complementary procedures, arthro-endoscopy is sometimes of value. The author finds pneumo- 
arthrography helpful and feels that it is indicated when there is unexplained locking or articular laxity. 

Roentgenograms are made with the patient prone and the knee in abduction. Plain roentgenograms are 
of value chiefly in ruling out the possibility of other lesions. When there is blood in the synovial fluid, a menis- 


eal rupture may be suspected 
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Therapy varies: if there is a definite rupture, operation is indicated; in the milder and indefinite lesions, 
novecain infiltration and roentgen-ray therapy are sometimes of value. The author reports suture of the rupture, 
but he states that this is only of historical interest, since repair occurs only in the vascularized peripheral zone 
Meniscectomy should be complete with a minimum of operative trauma and with protection of the support- 
ing tissues. There should always be re-establishment of the synovial continuity and an early resumption of 
activity. The parapatellar incision is adequate in most cases. A compression bandage is used postoperatively 

Functional re-education includes resistance exercises. In the series reported, the patients were hos- 
pitalized on an average of eight days, with subsequent ambulatory treatment for thirty days 


MepiziniscHE RONTGENTECHNIK. Lehrbuch fiir mediziniseh-technische Assistentinnen, Studierende und 
Arate. lL: Medizinischer Teil (Skelettaufnahmen und Organuntersuchungen). Prof. Dr. Herbert Schoen, 
Stuttgart, Georg Thieme Verlag, 1951. DM 22.50. 

Schoen, one of Germany's best known roentgenologists and for many vears in charge of one of the largest 
training schools for x-ray technicians, has presented his experiences in a book dealing with roentgenographic 
technique and the principles of its teaching. 

In many respects this book is superior to the usual textbook of the kind available in this country, offering 
interesting variations from the ordinary. In other respects, however, it is deficient and somewhat disappoint- 
ing. 

Chapters covering the general principles of roentgenographic technique and the roentgenography of 
bones, joints, spine, and skull, by far the best in the book, are excellent. 

Such important problems as the physical factors of the tube, the use of the correct focus spot, position- 
ing, and tube-object distance are dealt with in a brief but comprehensive manner. The emphasis placed upon 


the importance of seemingly minor factors—proper film sze, proper centering aid correct markings, for 


example —is particularly laudable. Often these points which may be of decisive significance, especially when 
legal problems are involved, are neglected or pre-coated without practical detail. A short chapter is devoted to 
the protection of the room, the patient, and the personnel. The need of choosing shutters and types of filter- 
ing, which may improve roentgenographic technique as well as serve as additional protective measures, is 
stressed. 

Of considerable interest are the various ingenious gadgets, such as the oblique board, the curved bridge 
of Schoen, and a simple head rest, which are described and illustrated by photographs and sketches. The 
curved bridge, as demonstrated, is well adapted to the examination of joint spaces and affords a solution for 
various problems which may arise in the roentgenographic examination of the extremities. This device, 
rarely used in this country, should prove useful in delineating certain fine technical points. 

The careful selection of illustrative photographs, sketches, and roentgenograms throughout the book 
gives the reader a clearer picture of a given procedure than many paragraphs of unbroken text. They make it 
possible for the student technician successfully to carry out the various techniques described. 

In contrast to the excellence of these chapters, those having to do with the examination of the chest, the 
gastro-intestinal tract, and the genito-urinary tract appear sketchy and inadequate. 

For each specific problem, the appropriate technical details regarding the type and size of films, the use 
of cassette or screen, and fixation are carefully described. The purely physical factors, such as kilovoltage, 
milliamperage, and time factors, however, are not discussed. This omission may be advantageous in that it 
avoids the confusion resulting from the many different factors inherent in each individual x-ray generator. 

Schoen's book is to be recommended as an interesting and valuable addition to any library of roentgen- 
ology. It should prove particularly useful to those specializing in bone and joint roentgenography and should 
aid the roentgenologist in anticipating and being ready to meet the frequently difficult requests of the ortho- 
paedic surgeon for unusual positioning. 


INSTRUMENTS AND APPARATUS IN ORTHOPAEDIC SurGERY. bk. J. Nangle, M.B., CH.B., F.R-C.S. Oxford, 

Blackwell Scientific Publications, 1951, 42 shillings. 

This book is written as a complementary volume to other orthopaedic texts. It presents briefly informa- 
tion and technical details concerning appliances which have withstood the test of time at The Wingfield- 
Morris Hospital, Oxford, and The Royal National Orthopaedic Hospital in Stanmore, Great Britain. 

Not only are details of the manufacture and the use of these appliances given, but also the principles in- 
volved in their use in such conditions as peripheral-nerve injuries and poliomyelitis. The author wisely limits 
his description to one or two examples of each type of appliance. Much valuable material is contained in the 
book's 222 pages and for the most part the illustrations are excellent. A wide variety of subjects is covered, 
ranging from plaster technique and the use of plastics in the construction of braces to the operation of a 
respirator. Of particular interest is the chapter on counter-weighted appliances, which make it possible for 
the patient in traction or plaster shells to mobilize himself to a considerable degree. 

The book should be of real value to orthopaedists and particularly to those beginning their resident 
training. 
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OrrHoragpic AppLiaNces Atias, Vol. I: Braces, Splints, Shoe Alterations. The American Academy of 

Orthopaedic Surgeons. Ann Arbor, Michigan, J. W. Edwards, 1952. $10.00. 

This large and most worth-while volume was compiled and edited under the direction of a cominittee 
appointed by The American Academy of Orthopaedic Surgeons in cooperation with representatives from the 
Office of the Surgeon General, United States Army, and the Veterans Administration. It is lithoprinted, two 
columns to a page, in a format easy to read; it is beautifully illustrated with black and white photographs 
and line drawings. 

The purpose of this book is to gather together in one atlas essential information concerning orthopaedic 
appliances for the orthotist, brace maker, and orthopaedic surgeon. [It achieves this end in a most effective 
manner. The volume is divided into seven parts which deal with the history of orthopaedic appliances, the 
materials which are used in their manufacture, specific appliances for various parts of the body, and special 
apparatus used for poliomyelitis, paraplegia, and cerebral palsy, with a short section at the end on the meas- 
urement of joint motion and the measurements and tracings which a brace maker must have to make various 
appliances 

There are many contributors to this volume with a wide variety of training, including orthopaedic sur- 
geons, metallurgists, experts on textiles and plastics from the National Bureau of Standards, engineers, rep- 
resentatives from industry, and many other sources. Their knowledge has been fused into a coordinated whole 
by the editors, producing a volume with a wealth of information which will be of great value to all concerned 
with the manufacture and fitting of orthopaedic appliances of all sorts. 

This book represents a tremendous amount of work. All those who were concerned in its preparation are 
to be congratulated on the result. [t is a much needed and valuable contribution to the orthopaedic literature. 


LA PATOLOGIA DELLA SPALLA NEI LANCIATORE Sportive. P. Graziadei ed A. A. Polacco, Bologna, Casa Edi- 

trice Licinio Capelli, 1951. L.1200. 

The first two chapters are devoted to the anatomy of the shoulder and contain no new data. In the fol- 
lowing chapter on the dynamics of the shoulder joint, the values given for forward flexion and abduction, 
are rather below those generally accepted. The value for concomitant movement of the shoulder girdle, 
however, tallies well with the prior observation of Fick and Strasser; so also do the diagrams made in the 
style of Lanz and Wachsmuth, presenting schemes of muscle synergism. 


The real interest of the subject develops with the description of the throwing movement of the extremity 
which the author divides into three types: the usual overhead throw (javelin), the straight forward throw 
(shot put), and the “backhand” throw (discus). 

The authors then proceed with the description of the muscle dynamics of the different types of throw 
and go into the motions in discus-throwing, shot-putting, hammer-throwing, tennis, baseball, polo, hockey, 
and some others 

The succeeding chapter is especially important for the orthepaedist, because it deals with the patho- 

: mechanics of injuries and the distinetion between the acute and more chronic type of injury. The material is, 

: however, rather scantily treated, and perfunctory allusions are made to constitutional articular lability and 

: to endocrine, toxic, nervous, and other factors as predisposing elements. 

The clinical side is treated more extensively. Muscle lacerations, especially those of the deltoid, of the 
short and long heads of the biceps (with characteristic signs), rupture of the biceps, and, of course, lesions of 
the rotator cuff (especially of the supraspinatus) come up for discussion. Nerve lesions, especially lesions of 
the nerve trunk, are briefly mentioned, as is the thrombosis of effort. 


Of somewhat greater interest are the case reports in the following chapter, especially those of complete 
and incomplete avulsions of the greater tuberosity and traumatic osteochondritis dissecans of the shoulder. 

The final chapter covers treatment. [It follows the conventional technical lines, but the interesting part 
of it is the indications made. A wide place is accorded to conservative treatment, especially immobilization in 
cast and the use of novocain; operative interference is reserved for such conditions as massive avulsions or 
fractures of the greater tuberosity and for refractory cases which resist extensive conservative therapy. 

The denervation of the joint by resection of the articular branches of the axillary and suprascapular 
nerves is mentioned and the technique of Tavernier is described and illustrated, but no personal experiences 
of the authors are reported, 

This monograph is useful and is well organized; it constitutes a welcome addition to the kinetics of the 
shoulder, as well as to the clinical pathology of peri-articular lesions, so far as they arise from certain sports 
activities. It will be of equal interest to the surgeon and to the athletic coach. 


PineUHRUNG IN DIE RONTGENOLOGIE. G. F. Haenisch, H. Holthusen, und A. Liechti. Stuttgart, Georg 
Thieme Verlag, 1951. DM 60 
The fifth edition of the Einfiihrung in die Réntgenologie by Haenisch, Holthusen, and Liechti is now 
available in this country. The original purpose of the authors was to give graduate and postgraduate students 
of roentgenology an introductory view of the various roentgenological problems. The book in its present form, 
however, goes far beyond the scope of the beginner or student, 
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It is divided into three major parts. The first, dealing with the physical and technical background of 
roentgenology, was written by Liechti and is now revised by Fehr. The second part by Haenisch pertains to 
matters of diagnostic roentgenology; and the last, by Holthusen, deals with radiation therapy. 

The first section encompasses not only the problems of equipment and electrical matters but also the 


physical properties and the character of radiation. Many of the accessories — shutters, filters, and kymo- 
graphs, to mention only a few so often omitted in textbooks, have been given attention and are well 


described, 

Part IL, diagnostic roentgenology, is interesting and covers many, but far from all, of the problems of 
this field. There tends to be an occasional overemphasis on functional and physiological matters which is 
rather typical of European, particularly of German, writers in contrast to the trend in this country to confine 
the text to anatomical observations. This emphasis on physiological rather than on anatomical questions 
detracts from the teaching value of the material and adds little of scientific or practical value. 

Too much stress has been laid on unusual conditions rarely encountered by the average roentgenologist 
and too little on problems of greater importance and more frequent occurrence. Fractures and a multitude 
and variety of traumatic changes—for example, myelography for ruptured discs, problems concerning the 
demonstration of brain lesions, obstetrics, and many others—have been inadequately covered. This lack of 
appreciation of relative values reflects certain shortcomings in the practice of roentgenology which the 
reviewer had observed on a recent visit to Europe. 

The organization and arrangement of material in this section are also open to criticism. It is difficult 
often to obtain a complete picture of a given problem, owing to the arrangement which divides normal and 
abnormal conditions of the same part of the body into widely separated chapters. The index, which should 
expedite the finding of desired information, is far from complete or satisfactory. 

The section on therapeutic roentgenology is on the high level that is to be expected from one as dis- 
tinguished as Holthusen. The chapters dealing with the theoretical and biological factors of radiation therapy 
are interesting and complete; and such problems as damage to the skin, growth, blood, and others are ade- 
quately covered. The fundamental ideas back of radiation therapy —its application and biological reactions 
to it—are well presented, but practical details of specific therapy are somewhat sketchy and could well be 
amplified. The critical evaluation of the literature on the subject of radiation therapy merits special eom- 
mendation. 

Despite certain drawbacks, this book contains a great deal of information which is of unquestioned 
value. The authors, whose reputation for clinical and scientific work is international, have given an excellent 
account of their experience, dating back to the early days of roentgenology; this is enriched by the tremen- 
dous amount of material which has been at their disposal. Excellent: reproductions of roentgenograms, 
sketches, and diagrams accompany the text and enhance its value. Einfiihrung in die Réntgenologie is recom- 
mended with certain reservations to the student or practitioner of roentgenology. 


Text-Book or OrrHoragpic Mepicine, Vou. Il: TREATMENT BY MANIPULATION AND Deep Massace, 

James Cyriax, M.D., B.Ch.(Cantab.). New York, Paul B. Hoeber, Inc., 1951. $6.00 

The author explains that the fourth edition of this work is an amplification of previous editions and 
forms Volume IL of a projected new work to be entitled A Tezrt-Book of Orthopaedic Medicine. The present 
book is written for the physical therapist and explains the technical aspects of massage, manipulation, and 
passive exercise. 

The text is well illustrated, particularly in showing the points for specific finger pressure in a variety of 
connective-tissue disorders in which therapists may be asked to apply massage. There is a brief summary of 
indications, warnings, and other details of technique on the page facing each illustration, 

As «a physician, one may question some of the indications for therapy described, but, as the book is 
written for therapists, no detailed discussion of indications of prescription or differential diagnosis is nee- 
essary. 

The book is of value to physical therapists and as a reference for others interested in massage. 


ETIOPATOGENES! DELLA DispLasta CONGENITA DELL’ Anca. L. Giuntini, Bologna, Casa Editrice Licinio 

Cappelli, 1951. 

The distinguishing feature of this monograph which is devoted entirely to the study of the etiology and 
pathogenesis of congenital dislocation of the hip is the approach to the problem from the anthropometric 
point of view. For instance, in introducing the so-called ‘“sacro-cotyloid angle” into the problem, the author 
establishes what he calls the orthogonality of the femoropelvic as well as of the femorocalcaneal relationship 
and presents with it all sexual and ethnic variations. The chapter on the embryogenesis of the hip then deals 
directly with the problems of femoral torsion and acetabular inclination in more or less conventional fashion. 
The succeeding chapter on the pathological features of dysplasia of the hip follows, more or less, the lines of 
the classical observers, such as Putti and others. 

The chapter on genetic factors contains a number of interesting concepts, all more or Jess conjectural, 
such as the theories of dysplastic diathesis, of endocrine influences, and of vitamin deficiencies, recording the 
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opinions of preceding observers and adding an interesting observation of de Rosa on congenital dislocation 
of the hip in the rabbit 

In the line of etiopathology of the congenital dislocation of the hip, the author follows the opinion of Le 
Damany, whom he eredits with the recognition that the acetabular cavity in its formation is an adaptation to 
the position and mobility of the femoral head and that the anteversion of the femoral neck is an unfavorable 
element for the contaimment of the head in the socket 

He believes, however, that anteversion is useful morphologically, because it maintains the above men- 
tioned orthogonality with the weight-bearing sacrocotyloid axis and furnishes a better lever arm for the 
pelvitrochanteric muscles 

On the other hand he does not subscribe to the mechanical theory of coxal dysplasia regarding the extra- 
uterine position of the foetus (Stérek), nor does he subscribe to that of the failure of the head and neck to 
follow the inward rotation of the shaft (a theory propounded first by von Friedlinder many years ago). He 
does not accept Badgley’s view, who believes that the synchronism between the different parts in which the 
spontaneous rotation of the entire lower extremity should take place is disturbed. 

In fact, not accepting any one of the mechanical theories, the author is inclined to advance a plurality 
of etiological factors, emphasizing that congenital dysplasia, which manifests itself by various clinical syn- 
dromes, bas also a number of different etiological causes. In rare cases it presents itself as a teratological 
deformity due to an antenatal condition 

More often i! is considered a phenomenon of anthropological dysplasia, almost exclusive in the white 
race. It may be due to anomalies in muscle attachment or to muscle disease in the foetus, although he con- 
cedes that ina majority of eases it is of endogenous origin and is brought about by a primary deficiency of the 
pelvifemoral congruency. One of his opinions is that the primary defect is not an arrest or a retardation of 
development, but a true disharmony between pelvis and femur, in which excessive anteversion constitutes 
the principal feature 

The book has been manifestly prepared with a great deal of eare and with an exhaustive study of the 
literature, as evidenced by the imposing bibliography appended. It is well worth reading and of considerable 


interest to the student of congenital dislocation of the hip. 


A Texrnook or Mepicat CoNbITIONS FOR PHystoTHERAPISTS. By Joan Cash, B.A., M.C.S.P. Philadel- 
phia, J. B. Lippincott Company, 1951. $5.00. 

This text for physical therapists serves as an interpretation of diseases in terms of reaction to physical 
medicine procedures to meet the needs of the technician. Neuromuscular lesions and the arthritides properly 
constitute the bulk of the discussion, although the diseases of the cardiovascular system, disorders of the 
ibdominal viscera, and common skin lesions are also covered. The only surgical conditions included are 
thoracic, as more emphasis is placed on preoperative and postoperative exercises in English hospitals than 
in most American hospitals. 

This is a valuable book for those concerned with the training of physical therapists and may well serve 
isa standard reference for the physician lecturing on medical topics to student therapists. 


Das Kuare’scne KriecuvERPAHREN. Dr. Bernhard Klapp, unter Mitarbeit von Ella Biederbeck und Inge- 

borg Hess. Stuttgart, Georg Thieme, 1952. DM 11.70. 

The system of Rudolf Klapp has been in use among German physical therapists for forty-six years. 
Based on what the author calls the ‘orthogenetic-degenerative’ concept of scoliosis and other deformities of 
the spine, his method represents an attempt at correction primarily by a return to the horizontal position. 
It had been Klapp’s aim to found institutions in which the patient would temporarily return entirely to the 

four-footed horizontal mode of lite.” 

Aside from a discussion of the general concepts on which it is based, this little book consists of specific 
exercises, with excellent illustrations and a brief discussion of the method and indications in each case. The 
emphasis appears to lie mostly on all forms of scoliosis. However, many of these exercises are also indicated 
for post-poliomyelitie deformities, such as lordosis, kyphosis, and torticollis, and in certain cases are indicated 
after fractures of the vertebrae and tuberculosis of the spine. Prophylactic aims, such as strengthening the 
per toral muscles, are also stressed, Most of the exercises can be performed ut home, without special equip- 
ment other than protective pads for knees and hands 

Despite its somewhat ardent, over-zealous tone, this pamphlet is recommended as an important addi- 
tion to the literature on prophylactic posture exercises and on problems of rehabilitation, 
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bs, Phe long-anticipated American edition of the authoritative work on diagnostic 
: roentgenology by Schinz and his collaborators has become a reality. . . . This 
: initial volume may be regarded as a promise to bring us in English the finest 

treatise on roentgen diagnosis that has yet appeared. Its treatment of the subject 

is basic and comprehensive. It is replete with information which will be of 
interest to the clinician as well as the radiologist."’ Radzology 
from James 1. Case's Preface... 


It ts our firm belief that this monumental publication, with its thorough 
exposition of fundamentals and its wealth of clinical material, will prove an 
invaluable aid to internists, surgeons, orthopedists, urologists and other special- 
ists in medicine.”’ 
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“This is a clear and concise presentation of a timely subject. It is excellent in 
format and beautifully illustrated. It should be a very useful text for those inter- 
ested in the management of trauma.” — F. A. S., Director of Surgery, City 
Hospital. Cleveland. Ohio 


HAMPTON'S 


Wounds of the Extremities 


Military Surgery 


“Dr. Hampton is well qualified to produce a reference book of this nature. His background 
is broad and secure, both in military and civilian medical capacities, and he has drawn selee- 
tively from both for his present work. He has succeeded well in his stated purpose: that of 
providing the new military surgeon with ‘a reference book that will integrate the exigencies 
of military surgery with his previous professional experience... 

“This book should be available to every physician who anticipates active duty with or is 
currently serving in one of the Armed Forces Medical Services. It will be of interest also to 
those physicians who are concerned with problems of traumatic surgery and those planning 
for the management of large scale civilian casualties from any source. Others in allied medical 


specialties will find much of importance available to them in this volume. For instance, while 


rehabilitation is not stressed here — as indeed it should not be —— people working in that field 
will profit by a thorough understanding of the previous handling of extremity wound cases as 
outlined by the author.” Tue Puysican Therapy, March, 1952 
“Exeellent, up-to-date, concise resume of extremity trauma.” RK. W. 
M.D., Asst. Surgery, University Buffalo School of Medicine 


By OSCAR P. Jr.. Tnosteuctor in Clinical Orthopedic 
Surgery, Washingt iversity Medic al Se rhools »pedic Surgeon, 
Civilian Consultant to the Surgeon General. Departme i Army. 

110 pages, 131 illustrations. Price, $10.00 


Onder The C. ¥. MOSBY COMPANY 


3207 Washington Blvd.. St. Louis 3, Missouri 
Forum — 


Please send me: 
Hampton's WOUNDS OF THE EXTREMITIES EN 
MILITARY SURGERY $10.00 


Enclosed find check Charge my account 
Name 


{ddress 
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INDICATIONS: 
PAIN IN THE SHOULDER, NECK, 
CHEST AND ARMS DUE TO: 


1. HERNIATED CERVICAL DISCS 
2. OSTEOARTHRITIS OF CERVICAL SPINE 
3. NARROWED INTERVERTEBRAL FORAMEN 
4. OTHER CONDITIONS WHERE 

TRACTION IS RECOMMENDED 


Many patients suffering from the above 
disorders require 25 to 50 pounds of 
cervical traction to obtain relief of pain. 
Patients who had previously received 5 
to 8 pounds of constant traction without 
relief, obtained rapid relief when 25 to 
50 pounds of force was applied.* 

It is possible by means of a new motor 
driven intermittent traction apparatus to 
deliver an adequate traction force with- TENSION 
out acute discomfort to the patient. ADJUSTMENT 
This apparatus can be used for office : 

or hospital therapy. 

Also available is a bed apparatus for 

cervical and lumbar (pelvic) traction. 


Write for complete details on 


these new units. 
* Intermittent Traction For Herni- SWITCH | 


ated Discs, Bernard Judovich, M.D., —— 
Golda R. Nobel, MD. Medical 
Times, January 1952. 


TIMER TO DETERMINE LENGTH 
OF TREATMENT 


Patent Pending 


distributed 
LOUIS YELLIN, INC. 
17th St. Phila. Pa. 
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MORE RAPID RELIEF 
CABLE 


NEWS ABOUT A BAUER & BLACK P 


See the difference 
when an elastic 
bandage 


truly elastic? 


the bandage on the left is TENSOR 
—woven with live rubber threads 


As vou can see, TENSOR has far more stretch and 
snap-back than conventional elastic bandages. 
That's because TENSOR —derives its elasticity from 
rubber threads—does not depend on the weave of 


ln 
the fabric as rubberless bandages do 
roo, when vou apply 


You can see the ditference 
It maintains the tension vou select—tirmly, 


TENSOR 
constantly. And it stays put without frequent adyjust- 
ments, gives the patient greater mobility and comfort. 
Isn't this difference in elastic bandages important to 


your patients? 


TENSOR 


ELASTIC BANDAGES 


woven with live rubber thread 
| (BAUER & BLACK) | 


Division of The Kendall Company 


309 W. Jackson Blvd., Chicago 6, Ill. 
Other famous Bauer & Black Elastic Supports 
BRACER* Supporter Belt, Elastic Sto kings, Ab- 
dominal Belts, Suspensortes, Anklets, Ku 

* Reg. U. S. Pat. Off. 


Athletic Supporters 


and con- 


iter stretch. 


a 


STRETCHED 10 LIMIT, identical lengths of TENSOR 
ventional elastic bandage display big difference in elasticity. 


Live rubber threads give TENSOR its ere 


WHEN SLACK AGAIN, TENSOR returns to its original length— 
fo so even after repeated use and washing. 


and will 
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Leonardo da “Umea 


ON MOVEMENT OF 
THE HEART AND BLOOD 


dy K. D. KEELE, M.D., F.R.C.P. 


With a Foreword by SinGer, M.D. 


‘Tue writincs of Leonardo da Vinci on the human heart and blood 
a most important part of his life’s work in the many fields of art 


and science selected and assembled for the first time. 


Dr. Keele brings into focus many vears of study of the cardiovascu- 
lar system as well as the study of da Vinci. He clearly shows the 


thought precesses by which Leonardo’s conclusions were reached. 


While most interest must le in those observations which later 


research has shown to be correct, it is of importance as well to follow 


him in his reasoning regarding conclusions which later work has 


shown to be erroneous. 


A brief, preliminary account is given of da Vinci’s life as well as a 
background of his scientific principles. The many illustrations of 


the heart and blood vessels from his notebook form in themselves a 


fascinating collection whose value is enhanced by the presence of 


the relevant passages of da Vinci’s manuscript alongside. 


Vhis book will be profitable reading for all who are interested in the 
man as well as the subject. This is a special edition limited to 500 
numbered copies for distribution in North America. 


142 Pages + O8 Plates of da Vinei’s Original Drawings + $15.00 


J. B. LIPPINCOTT COMPANY 


East Washington Square ‘ Philadelphia 5, Pennsylvania 
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1952 


TEN YEARS of PROGRESS 


SURGICAL ENGINEERING CO., INC. 
3616 FALLS ROAD 

BALTIMORE 11, MARYLAND 

PHONE HOpkins 4575 


* 


Special items 


Collison Cruciate Head Bone Screws with 
pilot-point 7 
Jaenichen-Collison Metal Femoral Head Prosthesis 
Register Fixation Pins 


rafts, 


Collison Drill Guides for Bone Plate and Bone 
ith h 


Haynes Se Tapping Pins 
‘Non-breakable Drills +35 Tap and #26 Body 


Wizz 


New Collison Bone Plate, Screw, and Instrument Rack, Stainless Steel 
Nails, Connulated and Non-cannulated 
Collison Cruciate Head Screw Drivers - 3%" and 6” shofts 
Hoynes-Griffin Mandible Splint 
Type) Bone Plates 
Col Gon Slotted Bone Plates 
Collison Hand Drill, $.S, Chuck, cannulated 
Collison Pilot-Point Countersink 
«lioyd-Collison Hip Screw and Tools 
Kirschner Wires 
New Collison trochanteric Plate 
Steinmann Pins 


Jaynes External Splints 
and Reduction Device 


1942 
SPIRAL PROGRESS 


QUALITY rnoucn RESEARCH avo DEVELOPMENT | 


Knowles Pins 


IN RECOGNITION OUR SPIRAL OF PROGRESS PAYS TRIBUTE TO THE MANY 


SURGICAL PRODUCTS FOR THE BONE SURGEON WHICH WERE DESIGNED BY J. G. COLLISON. 


CONTINUOUS RESEARCH, DEVELOPMENT AND PRODUCTION OF THE HIGHEST QUALITY PRODUCTS 
FOR THE BONE SURGEON IS AND WILL REMAIN SYMBOLIC OF OUR ORGANIZATION. 


17 
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INITIAL DOSAGE: STEP-WISE REDUCTION: MAINTENANCE DOSAGE: 
25 mg. four times daily After moderate relief is 25 to 50 mg. daily has been 
Consult literature for detailed established, reduce daily found adequate in more than 
dosage recommendations, dosage step-wise every three 50 per cent of a series of 
or four davs, to smallest patients. 
suitable maintenance level. 


Conservative dosage in vhenmatoid arthritis 
provides effective relief — and often may be 


continued for long pertods 


Individualized dosage, careful clinical observation, and simple, 
readily available laboratory procedures (sedimentation rates, 
urinalyses, blood counts, blood pressure, and frequent weight 
recordings) are adequate for the rehabilitation and management 
of most patients. 

Cortone is the registered trade-mark of Merck & Co.. Inc. for its brand of 


cortisone. This substance was first made available to the world by Merck research 


and production, 


Literature on request 


MERCK & CO., INC. 


Coy ton C Manufacturing Chemisés 


ACETATE RAHWAY, NEW JSERSEY 


CORTISONE Acetate Merck anada: MERCK & CO. Limited—Montreat 
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Hosprrats and clinics, physicians and surgeons, more 
Record it | 


and more of them, are making photography routine. 


in with photographs As a result, case histories are more accurate, more 


comprehensive, less bulky: files are full of “live” 


in black and white, or color material for teaching, diagnosis, research, reference. 


Arthritic changes of head of femur and 
acetabulum, and joint body 


Record it 


... with the 
Kodak Master View Camera 4x5 


Ger top-quality medical photographs with this com- 
pact, lightweight view camera. Combines great struc- 
tural rigidity with operating flexibility. Has revolving 
back, rising-falling front, horizontal vertieal 
swings. Wide choice of Ektar lenses—all color- 
corrected—all with glass-air surfaces Lumenized. 
List pricee-—camera, carrying case, holder — $145, 
subject to change without notice. Lenses extra. 
For further information, see your photographie 
dealer or write: 
EASTMAN KODAK COMPANY 
Medical Division, Rochester 4, N.Y. 
Complete line of Kodak Photographic Products for the 
Medico! Profession includes: cameras and projectors— 
still- ond motion-picture; film—full color and black-and- 


white (including infrared); papers; processing chemicals; 
microfilming equipment and microfilm. 


Serving medical progress through Photography and Radiography 


TRADE-MARK 


. OSTEOARTHRITIS OF THE HIP JOINT... { 
§ 
‘ Degenerative change of femur Close-up shows changes of acetabulum — : me: 
‘and acetabsium and joint body 
hes 
| 
| : 
| 
4 
: 
Me 
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| THE TECHNIQUE OF DRS. J. & R. JUDET 


P 1700 P 1750 
Femoral Head with X-Ray Indicator for short Stumps 


Set of specially designed instruments for the 
Judet Hip Arthroplasty 


For your protect the original Femoral Heads of Drs. Judet are 
always marked on top of the embedded steel rod with the trade- 
mark, OSSACRYL, and a registered serial ber. 


Femoral Head with artificial Neck 


AMERICAN OSSACRYL COMPANY 


Exclusive Lic. Manufacturers for the United States, Canada, 
Central America, Philippines 
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OSSACRYL ENDO PROSTHESES 


P 1880 P1910 P1911 P 1900 


Ossacryl Femoral Head with Lower Humerus Ulna Humerus 
stainless steel stem Fixel Type 


Judet Sacro-Lumbar Prosthesis Lower Femur 


adaptable for Lumbars 5, 4 and 3 


Tel: BEekman 3-5910 Write for our new 


Catalogue 
15 Park Row 
New York 38, N. Y. 
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DETACHABLE NIGHT SPLINT 


Advance Improvements 


Orthopedic surgeons are enthusiastic about A 
this versatile splint. It affords decided ad- ae 


vancements for treating club feet, positional 
deformities, tibial torsions, flat feet, con- 


genital hip dislocations. Use of the Fillauer 
Splint minimizes the ne- 
cessity of manipulations, 


plaster, tenotomies and 
anesthetics. Satisfactory 
results are confined to 
children under 3 to 4 
years of age. 


@ Stainless bronze serrated discs 
permit 50 different rigid settings. 
Fits any shoe—double-post swivel 
clamp and single lateral clamp adjust 
easily to any shoe up to 4-yr. old 
sizes. Special flange for club foot or 
wedged shoes. 


Fullaucr SURGICAL SUPPLIES, INC. 


Box 1678, CHATTANOOGA, TENNESSEE 
Manufacturers of Orthopedic Appliances ESTABLISHED 1914 


Write for descriptive folder. 


Leg-Cast Patients Walk Safely, Normally 


with ROCKER-WALKER 


@ Normal Forward Rocking Motion @ Only Slight Leg Elevation 
e@ Continuous Ground Engaging Surface, Free of Tripping Recesses 


$ Orthopedic specialists find patients can walk, dance, drive — with 

ease in short or long walking casts equipped with Rocker-Walkers. 
Normal motion achieved without endangering rigidity of the cast thru 
twisting motions. No metal strips to interfere with X-rays. 


@ Curvature of Rocker-Walkers 
so made that patient has normal 
balance — no falling sensation. 
Small, Medium and Large Sizes. 


Send for Free Illustrated Catalogue 
or Contact Your Local Surgical 
Supply Dealer 


PATENT No. 2,526,205 


No. 121 


BOWEN & COMPANY, INC. Avenne 
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EAVER 


makes replaceable bent blades 


BEAVER BENT BLADES permit better technique in deep opera- 
tions such as arthroplasty, semi-lunar cartilage and laminectomy. 
Also in hysterectomy, gall bladder and thorax. No. 14 (sharp all fy 
around), No 16 (sharp on one edge only), and No 18 (sharp 

on two edges with a safe point). ALL BEAVER BENT BLADES + 
are rigidly tested for strength before leaving the factory — they 4 
fit all BEAVER KNIFE HANDLES. 


RUDOLPH BEAVER 
WALTHAM 54, MASS., U.S.A. 


SURGICAL KNIVES BY 


PRESCRIBE WITH CONFIDENCE - <a 


BACK 


Working closely with the medical profession for more 
than 60 years, Freeman has developed a line of surgical supports 
from which you can select and prescribe with complete confidence. 

FOR MEN The Freeman line Sapennys back supports includes models 
which provide supportive and conservative measures in any 
required degree up to almost complete immobilization. In addi- 
tion to correct design and quality construction Freeman supports 
embody many advancements and improvements. Linings a stay 
covers are cushioned for comfort and side-laced back supports 
have a new and exclusive self-smoothing, non-wrinkle fly. 

Mail coupon for details of Freeman quality features and free 
copy of pocket-size reference catalog. 


FREEMAN MANUFACTURING CO., Dept.707, Sturgis, Michigan 
Send information about Freeman features and free copy of reference catalog. 


\ 


Address 
FOR WOMEN City 
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CRUTCHFIELD CRUTCHFIELD—RANEY 
SKULL TRACTION TONGS Modified TRACTION TONGS 


BS-902 + With flanges which exert pressure 
to the surface of the skull rather than by tong 
points to the depth of penetration, for greater 
strength and stability, less pressure erosion or 
other complications. Stainless. Each, $24.00 


BS-903 - Drill point for above. Each, $5.75 


BS-900 - Improved model. Locking arms are 
parallel to prevent slipping when tongs are 
properly applied with a 9-cm. spread between 
the points. Stainless. Each, $18.50 

BS-901 - Drill points for above. Sizes Ye’ and 
3/16’. Each, $2.50 


Instrument Makers To The Profession Since 1895 
330 So. HONORE STREET 
{Mueller ¢ Ce. 12, 


j EXCLUSIVE CONTRIBUTIONS 
O THE FIELD OF ORTHOPEDICS! 


DROP-FOOT AIDER 


Light, compact, 
unit designed to prov . 
maximum corrective 
i inimum annoy 
es with minimu 
ith well tient and phys! 
m and leather with once to 
nu 
ischi ing. Control 
dded ischium ring. 
. ile 
sure to lengt 
prosthesis. Easily adjusted by by a slight screw 
ompen- 


average patient to Cc 
sate for stump shrinkage. 


Pat. No. 2366-406 For LITERATURE AND PRICES WRITE DIRECT TO 


O M VV 216 PATERSON STRE 
PATERSON 1,N. J. 
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THORNTON PLATES FLANGED NAILS 
for 


Treatment of Fractures of the Femur and Trochanter 


Groove’ Cannulated Solid 
Nail Wail Nail 


508 Rorer Avenue, 5S. W. 


Price Filler Machine & Mfg. Co. — ROANOKE. VIRGINIA 


Spring Toe Lift Brace No. 149 


This type can be formed and fitted close to ankle. 


Toe Lift Brace No. 150 


Spring toe lift to be used in combination with long 
leg braces. Plain or plated finish. 


Free Ankle Joint No. 151 


With 90 degree stop, to be used in combination 
with long leg braces. Plain or plated finish. 


The United States Manufacturing Company manufac- 
ture and supply a full line of brace and artificial limb parts in 
steel and aluminum. Your technician can render faster service by 
using pre-fabricated brace parts. Catalogue available upon 
request. 


For further information write: 


United States Manufacturing Company 


of 3453 Glendale Boulevard, Department BJ 


Los Angeles 39, California 
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THE UNITED LIMB AND BRACE CO., INC. 


61 HANOVER STREET BOSTON 13, MASSACHUSETTS 
Telephone: CApital 7-2183 


Manufacturers of 


Aatificial Limbs 


This shows how the 
*o- Back Rubber Cushion Socket 


conforms to the stump when the patient is sitting down 
PAT. NO. 225304 


Lee 


CASTS REMOVED 


QUICKLY AND SAFELY 
WITH THE 


cast cutter 


For cutting a window, bivalving, or removing a comple te cast, the 
Stryker Cast Cutter provides exceptional plaster room efficiency. 
It saves many important minutes for doctors and nurses .. . spares 
the patient needless pain and discomfort. Designed with a new-type 
oscillating blade, the Stryker Cast Cutter operates at high speed to 


cut only the rigid plaster with maximum convenience and safety. 


STRYKER WALKING HEELS... 


rake the walking cast easy to apply... much more comfort- 


able for the patient to we 


Write for complete information. 


ORTHOPEDIC FRAME .COMPANY . Kalamazoo, Michigan 


WILLIAMS 


LUMBO-SACRAL BRACE 


Measurements: 1. Chest (about 4’ below nipple line); 2. Waist (at navel 
line); 3. Pelvic (2 distance between greater trochanter and crest of ilium); 
4. Seventh cervical spinous process to sacrococcygeal junction. 


Artificial Limbs Equipped with Mason Adjustable Sole-Leather Sockets 


ALL ORTHOPAEDIC APPLIANCES 


Orders filled at the request of members of the profession only 


MILLER BRACE CO. 
208 Medical Arts Bldg. Dallas, Texas 
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THOMAS COLLAR 


Designed for flexion or hypertension 
Ideal for immobilizing the head and r 
taking weigh! off the spine 
Bock opening, strap 
for maximum patient comfort sl 
Made of sponge rubber, with felt or moulded 
leather padding. Measurements required: circumference 
of neck, height from top of chin to sternum with 
head in neutral position 
Write for price list. Orders filled immediately. 


BASIC SCIENCES 
ORTHOPEDIC SURGERY 


Comprehensive 22 week course: Embry- 

ology, Histology, Anatomy, Physiology — 

Pathology. 

SEPTEMBER 1, 1952 — FEBRUARY 1, 1953 
For detailed information write 


Director, Division Graduate Medicine 
School of Medicine 
Tulane University of Louisiana, New Orleans 12, La. 


AS APPLIED 
To 


LOUIS YELLIN, INC. 


SURGICAL & ORTHOPAEDIC APPLIANCES 
251 S. 17th Street, Philadelphia, Penna 


TO SERVE YOUR 
Complete Prosthetic and Orthopaedic 
Appliance Needs 


House of Bidwell, Ine. 


Madison. Wis. 520 So. Park St. 
R.N. BIDWELL. 


Milwaukee, Wis. 604 No. Water St. oe 
RK. G. BIDWELL > 


For Information Concerning 


ADVERTISING SPACE AND RATES 


ADDRESS 
THE JOURNAL OF BONE AND JOINT SURGERY 


8 THE FENWAY, BOSTON 15, MASSACHUSETTS 


THE FREJKA ABDUCTION 
PILLOW SPLINT 


as modified for 
Dr. Vernon L. Hart 


Ref.: J. Bone and Joint Surg., Apr. 1949, Vol. 31-A, pp. 357-372 
J. Am. Med. Assn., Aug. 12, 1950, Vol. 143, pp. 1299-1303 


Original Manufacturer 


The Buchstein-Medcalf Company 


223 South Sixth Street Minneapolis 2, Minnesota 
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Available 
NOW 


* the famous 
Fre 


ea 


ABDUCTION PILLOW SPLINTS 


bor congenital dislocation of the hip in the newborn 


As described by Dr 1 


and in early postnatal life 


Hart, J. Bone and Joint Surg. Vol. pp 
$57 372, April L949 
Three Sizes: up to 3 months: Meow 


Ste 6 months: Lance over 6 months 


One Halter ' 
One Pillow \ 
Two Halters 
One Pillow \ 


Choice of colors: white, vellow, and piak. Orders 


filled immediately shipped postpaid 


MINNESOTA ORTHOPEDIC SERVICES 


4035 Regent Av2nue North 
MINNEAPOLIS, MINNESOTA 


HOLYWOOD 


| = WITH BOLT ON 


ADJUSTABLE 
LEG RESTS 


America’s most 
Versatile 
Wheel Chair 


Special Bolt-on Leg rests are easily 
installed on the Hollywood Con- 
vertible Wheel Chair. Leg-rest 
panels are self adjusting for added 
comfort. Leg rests can be used on 
anv Holly wood Convertible Wheel 
Chair. This chair may also be 
converted to Producer, Director, 
and Celebrity Models. Hollywood 


Wheel 


The Producer 


Convertible, the biggest 


Chair value of them all 


EVEREST & JENNINGS 


761 N. Highland Ave.,Los Angeles 38, Cal 


The Director 
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SURGEONS RECOMMEND 


Boston Preparatory Limbs 


Hospital Service 


Permanent 
Limbs 
of 
English 
Willow 
and 
Alcoa 
Aluminum 


SUCTION 
SOCKET 
LIMBS 


BOSTON ARTIFICIAL LIMB CO., Ine. 
“Certified Prosthetists” 


69 Canal Street Boston, Mass. 
Telephone: La. 3-6518 


INSTRUMENTS AND SPLINTS FOR 
HAND SURGERY AND TREATMENT 
Active Hand and Finger Splints 
(Cock-up, Knuckle-bender, etc.) 
Torsion Bar for supination and 
pronation of the wrist 
Tendon-Stripping Instruments 


Anvil for the small bones of 
the hand 


Traction ( //ook) Anvil with two 
shafts — for the long 
and the small bones 


Small Hand Drill 
for use with Kirschner wire drills 


and other spectal instruments 
for bone and joint surgery 


Write for our Catalogue 
H. WENIGER 


Established 1907 
143 Valencia St. San Francisco 3 
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% PROVED IN PRACTICE 
Smillie Cartilage Sets 
fa a Hand Forged from 440-C Stainless Steel 
IOESN'T > 
HE I ESN'T Designed with handles that do not obscure 
y) % held of vision. Longer beak always rests on Lod 
tibial table. Beaked knife divides the per 
pheral attachments of the media! meniscus 
Also divides the central attachment of the pos 
5 é terior horn of the lateral meniscus Second i 
> LOOK CONSPICUOUS ” beaked knife used for the same purpose. also 
3 * to divide the central attachment of the posterior 
“ 7 of the medial meniscus. Chisel mobilizes mid } 
3 > die third of the meniscus 4 | 
WITH a 
os S 4 @ Keen Cutting Edge 
com @ Hardened and Tempered to { 
CURATOR HEEL * Rigid Specifications 
Perfect Balance 
1, Where the remedial benefits are equal, | 
5 A doctors will prefer Clarks inconspicuous Positions of Knives % 4 
i | Curator Heel to the cumbrous T-irons and in Use 
ig surgical boots 
Ss } To the child, obviously, the difference is 
profound 
The Curator Heel was designed for use as 
a corrective aid in certain conditions of 
valgus foot, other foot ailments and leg 
weaknesses. Full details are available to 
the medical profession, to children’s clinics 
and hospitals, on application to Clarks Consult your local instrument dealer or write to 


*K The Curator Heel can be fitted easily to certain Clarks 


Shoes in sizes Childs 7 to 5}. BOWEN & CO. IN eo beate fiat 


C. & J. CLARK LTD. (Shoemakxers since 1825), STREET. SOMERSET 


WANTED BRACES 
xs ARTIFICIAL LIMBS 
THE poo OF SUPPORTS 


BONE AND JOINT SURGERY 
Made to Order 


Issues of... COMPLETE LINE OF... 
JANUARY 1931 Limbs (willow wood and aluminum) 
Arms (willow, leather, aluminum) 
JANI \RY 1937 Corsets (custom made and stock) 
OCTOBER 1937 Braces (steel and aluminum) 
OCTOBER 1939 Elastic seis (made to measure and 
JANUARY 1940 stock) 
Ww “hairs, shes, etc. 
JANUARY. APRIL and heel Chairs, Crutches, etc 


OCTOBER 1944 Forty years of unfailing service are your 
guarantee of careful, specialized coopera- 
tion. Nothing but the finest materials are 
@ Send any copies in goed condition pores 
to The Journal office, 8 The Fenway. 
Boston 15, Massachusetts, and you THE ORTHOPEDIC APPLIANCE CO., INC. 

; 123 East Wells Street, Milwaukee 2, Wis. 
Certified by the American Board for Certification of 


| the Prosthetic Orthopedic Appliance Industry, Inc. 
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In answering advertisements, please mention The Journal of Bone and Joint Surgery 


; 
2 
| if 
1 
| 
| 
4 
— 4 
‘ 
™ 


Is Your File Complete? 


Many subscribers to The Journal of Bone and Joint Surgery have their 
volumes bound each year for their reference libraries. 

Calls for back issues during recent months have depleted the 
supply of some numbers. 


If you lack certain numbers and wish to complete your file of 
The Journal, you should promptly ascertain if the missing numbers 
are available. (Not all issues are available. ) 


Single copies of 1948, 1949, 1950, and 1951 numbers. .$2.50 each 
Single copies of issues 1922-1947. 1.50 each 
Single copies of issues 1916-1921 (monthly).......... | .50 each 


Write to: 
THE JOURNAL OF BONE AND JOINT SURGERY 


8 Tue Fenway Boston 15, MAssACHUSETTS 
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